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• 1 • 
•«k m ««• p ia i i t f • € a«r7i«tii«t t i ^ o r t m i * * v i s * Aitantlmt • > « • ! • « 
tttirlr fttidl AtiMttfc«» «MilttcMtMi« wt t td* 
yfl€ tti« ^A«a t«« td « ! « • • of b t t t t t r ptiBOtpl««« n n « « t M 
•tv««e«r« d«t«ir«faRCto0 of ^a««tn» tita f t v t t mwnh<^t of ctit« 
••trt««* • •v«ra t p tan t t hav« btMii •m>!or«itf y l « l d t n t s t a r s * 
tt«db<iV of qvasmtnotdlt* T%«s« ptatits* «vo o t t H Toeotvlat Att«n-
t ioi i a t rooMRtt atudtott li«*r« vovoatod tfio ftnttearetnegonto and 
ttiaot nocrot ising profovtioo of ooiraral ifttaattnoido* Tfio 
toloottea of broooaatta* a qjoasalnoid* for et l r t leat t r t a t by 
eha Aaorftoaa oaneor aooioty provtdod aa lapatao to thoao 
•todloa* AtiRoat t o t a l «bgt«n«a of aaaataatioa of fvaat taold 
ttwitoata of staarottbaoooQO p l a a t t of Indtaa or tgta proaptad oa 
to tako tt|> tbo tavoot lgat ioa of Aftaattnit oaeotoa. 
Tko dofactod alQokulto oxtraet of Atlaathuo 
osooioa ima fraettoaatod -ad aoirarat fvaaataotda iaolatod frcm 
ttko varioaa fvaotiooa l»y appltoattMi of ohvoaatograpbio toob-
•ti i i ioo* two o f tboao lia^o booa fomid t o h% aov aad a t too ta r * • 
aaoiiaod ta tlioai* Aa t a aaaal vtfcb atadtaa fta tb ta ara«« 
a tmotaraa liavo baa* arrivod at lavgaty oa tha baata o f apaotroo' 
aav>ioal atadtaa* paaotty of • a t c r t a l aad astoaatvo aal»aHtattoo 
t t a t t t a g t lw M a t f ^ t l t t y of obaateat aaaLpalattoaa* 
t It hmt b««i «<i»iiM«<l th« ttraclnirtt (X) MI tlm b««ti 
•tyttctur* I>«in8 « t^«ftRtt4l by •eKy«Haoii of wi« of tli« d«gr«tf«* 
ttoii pif499tB vttk « ^a««lfiottf of kiioiM ottvotttro* 
Ha 
( I ) 
Aa>l^T^fWy<^tKfff^tlll « ^ * » t»b«tft««o has boMi a«»tgiio4 tho 
•tfuettivo (II)» «s<ilAt «• * Yooait of otioaiteftl invottigatieno 
and •po«ttot«oH<B otudloa* Ftttal eoafimaetoM of eho atroetoro 
•o«ild bo bad by bydvogonattoa of dobydvoosoot^tt. fitorooeboKto* 
try of f ix) i t al«o doflnad* eoatvatry to «bo oartlor ob«orvatt« 
(m» tbat boaiibotato iovotviiit € • ! ! off* to ta l l y otoavod oo 
aootylatto** a««tytatloii of dobydvo osoototn, bao b«o« foood 
to ttvo a« Inooyavabto otxtovo oooototint vf too OMtyooaoto 






AeO ^ r ' ^ A c 
b««B ft»ola««d. 
( V ) 
f l t i t a f l l f ^ « <^« • ' **»• f»««tta«» • ! th« at«dltott« «str„«t 
4MI •««it»«ttwi hat y t t K a i ftn^tfaar k»««ii ^• •«t i io i4» t^M««t«^*^ 
• 4 
c v i ; 
Tli» t o t a l aleol^otitt •stra«C tiat a l to b««ii «»1i5«et«4 to blo«8tsAy 
jBtgAlnat tbo r*S3S «y»tw9 and he* botn foistid to b« tn««t ivo* 
Ksaatsation against the 9 KB tyttotn it^bovovnr, y«t to bo 
«ervt«d oat* 
i«dig«a«tt« oyotwi of aodiciao has %••« faefliiiod resvlking In th« 
t v o i o t i w i of a osygott hotvoofelod* Otto of ttion* AH»9 liao boon 
• k w * • • b« a t ' m * " * SB' t * )><*• a t tkc f tha t t r u t a r * (TTt ) 
• r C * t U ) . 
^ 6 
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f t t * w««l( ft« «r l f l ; iaat MK! I M S » » t I » « M I •«i»«lk««<t 
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T2138 
I mm motwmmlf %wtmtml t# &t«i4i*tliiui««44tji 
ilt««ii«»t«iitf and in«««iv«sii«it» Pr«f •v«l«taiMi» Htt«4 <l«yAirttwtiit c f 
eiMaft«l:vf «•< Vv«f* N*Q»t««litt • • • ^ t CiMMitstvy • •« t lM i» Z«8* 
t ftM « ! • • tli*tt1ifiil t l i« li«tp W9m4mw4 %f 9v»G*SeMttttts mn4 
9w*» *A •HbwrnhAM mi ttui Ay«vst lHid»«tr«t»vt««»N«(itv««t|, &v*M««<l«i*t4t 
CStiO Ifiil1»«iifftt«, &v»P»A«tf«li«MMi4i« CIitMivtry 4tt|i«vtM«eitaC«lt«<it 
t «<MI I to •fl^;?*!!* «ia«j»vii thitnttt t t i l>r*jr«7«l«atky 
f# r t lM «H>ply • ! anttiaiitte •<i»9l«« fi*i»ii4 itt t l i t * iMfli a i i i 
«« l t««t t« i i • ! ptMit mitofflttt* 
4*4 esiftt i«w i>«ltit § • t i M f i l i i i l t i ' a^kaowtiNltwl* 
t l i « i t • •« f f t t« t tMi «•< • • • A l t 4t«»«»«sio«a* 
r 
•VftOQR A* KSiUl 
LUT or mmLiCATzoiit 
Wmwmtt h»%htm and K •if •sli«itniMtii 
t»Ut» J* ehm^t i l l <Mi»i04S» l i tTS)* 
I* l««t«ti«tt (m4 atrtictiiv* of KK««t»t«» « »«« 4l«ft»«tiioid 
tW9m AitUlfetNIt •M«l«ft» 
tmilam J*Cb«i«> l«tO fin »»•••) 
Ik ntfv i|««»tia0i«l (Mi4 gt««««viil»«l ttmm Atltmthmm •»««lt«» 
C O i T l M T S 
t * tIfTRODVCTtOli I 
$. Dt$CB8«tO!l$ 
t#.lT - I t o 
( A t l A a t t w a «it««l««> 
fART - tX ISO 
( A t ^ u r t t t t s «ioltt««ili«> 
4* BJtrHlHSNTAU tS7 
S* tSfRKSHCtS l ^ 
I N T K O O I I C T I O I I 
b«v« hmmn hnmn fto b« ' i c t « r •tntt« t tM i ftMiMi«ri«l* Thftt b t t t s v 
««sti> wtiltli 4tf f«Vtt i i t i«t«d «h«M p l i M t t f t M i •%!! •»• tmtf9m»4fg 
tli«ii» «iitf«wtta tii«B with AS «««« • ! «Qr»t«vy AA4» tn A U i t k s t i * 
hood* «roo«tttf eli« cwrft^fity of WRII t««f»ttes tit« « • •«|»«rtflMMit 
wttli i l is f r «£(lt«ta«t •< !««« • on variottfi d t • « « • « • af£i i« i t f i is 
I l ia * 6r«tfaat « • « « » » l a t t M I •< siMtii tfat* ra imltad la elia tsaar* 
fkatat&oa of tliaaa iplanta tnka vat taaa t i a a banoorail ayataaa of 
aa^itttna U k a kha Afurrtmi&l*^ 6ha Oaaal an4 tba t t iMl i« ioaal 
Chtisttte ayatoaa* a l i of ahich b«ira »ora Khali tlio»a«a4 yaara of 
l«Hag h i t t o r y * A|>avk fvwn tha Vf af thasa t^leatf in ^vug proj^-
Arakioaa in eho ftiovo syatofa* asa of th««a ptaufct !« .v^ ? ' &^> 
baaa raaav^o^ in varioaa ta lk riMBa^taa aa tba Afriaaa aonktae* 
nt« A« Sftaavottbaaaita ! • a faa l ty of f>aa*tr i^ iaal dt«i;ri1iatt<»i» 
i t i « bat aetttval tbat p raa t taa t l y a U tba raaardad Utavatovo 
i a aenfiaatf to tba Aoiaa «i4 Afviaaa Caatiaaato* 
Qvaitnatty twa tapar taat aad ia iaa i prapavt ia t 
aa«ia ta ba laaat i f ta t f with tbaaa ptaata i aaaaly tbaiv aaaabi* 
at<lal aa4 taaar aaara t ia iag aharaatavlakiat* Tbaaa iapavtaat 
pyafavtftaa a a t a r a t l y pt^mp^wi tba ahaaiaal t a v a a t i t a t i a a af 
tbaaa » laa t« lao^tat ia tba f i r a k Aaakaaaa t a tba akvaakata 
4atata iaakiaa a f ^aasaia* Tbit» ta kara t a Iaa4 vigaav ka taab 
akaiitat l a kbia avaa vaaa lk la t i a kba iaa tok iaa «R4 abavaatat* 
i t a t i a a af aa^atal i|«aaaiaot4a« 
• 2 • 
f t l i« •santnaeicHi of q»iii>»iiiot<ti «« I N I I 1 wt la isat tng I " tli« 
«liol«tt of bv«««aiittn tmt « U n t « « t t r l * t « by ll*S« S O U O B A I C«B« 
e«it tettltttko* 
Tbo almost t o t a l ab««Be« of atttdy of ln<liatt 
8|»ftei«a of aa«h an inportaRt gro«ip of jptantg pvetspted t h i s 
i f tvs t t iga t ton* 
T H S O R E T I C A L 
• $ 
tar8«ty of t r«p t«a l dt t tv lbi i t tQi i mnA fttt th« •p««i«« ttf t b l « 
l a s t l y «ir« itii9«n %# b« %ttt«v« thm VArtout Mftft«t ««ii«tttii«fat« 
{»rti«i<aiifc e«gitt!i«tr> «&«• to b« tuioiwi « • • Q«««»tn* • f b * f i r s t 
re««v4«4 i t e t a t i t m «f ^ a « t t n t « bf utntklme I n IBSS*^ wlto 
igotatttd I t £iron Quattia anava^, ^{ tu lavty t&a««ii a» iuviiiatn 
iri>«^« Tlut ttta of (i«<>^tal p ta» t t t>«laiigiag to tlifta t»mily fa 
i^ario«i« i^ata^ of noiSleftaa l a tha tropiaa att<! ttia abaraatat* 
i a t i a M t t a v tasta of tiMiaa f^iaatt , |»raaif»ta4 tha i r abaMiaal 
lavaat lgat lona* Ha«avaf» d i f f l e a t t l a o aaaoitBtarad ta aafara* 
t l M i of aioaoty rala&ai tabataaeaa oeenrrlng togattiar* oai tlba 
aairallat»la raaai ta o%tal»a^ oa a la« i^ ta t ansljrslo hamp&ttd 
thaea Iava8tlgati«:«ia a graat d a a l * 
2 I t itat mity l a 19SO tbat Robartaaa atat em^li 
aaeaaa^ la l a e l a t l n g ti»o i^ava oobatanaaa qaaasia aa«t Bu&tun&t" 
• ia» aa<l aaait»lttft tban tlia aolaeoiair ewaipaatitoiia ^j I^M^A 
* « ^ C a^^O vaapaatlvaly* Claaataat raatfe©4a of attfttatora 
data«alttatla«i» fta tii^la avoa* wava aaoaaaafal ealy t a tha 
a a t i n t of ^a f la lag tlia foaat iooal sroaipa aa<l tha a l»at4at loa 
of tlia i t r a a t a r a of tha f l t a t aaaliav of t i l l a aari«4» ha4 ta 
ava l t ttia a4vaet of RHft aiMMtttoaaopy• Ik «aa only d a r t a t i f A l * 
ft2» ao»a fetian o aaatavy af tav I t a l a « l a t i « a » t l iat v^laata 
a ta l«^*^ a f t a i aa^ta la t las tlia a^aottat propavtlaa witb tlia 
l^«%tiali«l data aoaU daftaa tlia akatataa aatf dafflva tha a t taa* 
l a t a a t 4|iiaaaitt ( t ) » 
4 • 
nc V\ b 
r^, 
1^ 
'^ / . - - ' " ^ ^ ^ - ' ^ 
( 1 > 
n«t:«rf!»liia&ien of th% stvttet:iir« of th« (|iiacstR 
{DrovKlod impetu© fto «b« rett«v«d inv«t t ig»&t t )ti« of th« a»»fe«fs 
&i thm family Stfli«r4>«Va««ft«c alaost ^H of th«» b i t t e r * Tli«c» 
£ffovt»» !»toB«cr«(i by tlM gtroBii* hc^^e^ by $• Vlmttky and to a 
tosnoir oBtoAt l»y the tohoete of etiasmoic* ?«%tl J •Do HAyo» 
C»Ci* Cftolnoirit T*f&kAb&«hi ani H'Htkioo h^ 'ir® «>e(iutt»d to the 
f trnotovo dotoraiaat ioa of & largo nunber of eubeesoce^ atroo* 
tovAtly o l o l t a r to ^lOAOotn* 
A 9otmwi ikolotoi i t otiniotttrat • l a i i a f i t i o o of 
tliooo •«katfta«*f» tboiv M t t o v t a f t o * and the faot tli&t a l l of 
ehoaoc fcttt oov* tiavo boon imtrnd to ooeitr only in Siiiarooba* 
eoMko p lan t * te^ttitod Ctioo to bo olaMtff t«4 a t 4ftattn«t stonp 
of b i t t e r prift«iploe« Aooonitogly t t «a« propooed that t h i a 
group of b i t t e r f r i o o l p l o s bo 001104 a iearou l idea ' * bo«atiae of 
tbot r •ooowi ••«tr«o» or ^aeatttot<lt*» batottoe of t b e i r a t root* 
o r a l a i o i l a r t t l o a v&tb i|«aaatii« 8o«ovort tbo l a t t e r tero i a 
ooro t» «ao« 
s • 
til t f i i t * of %htA9 9V««s t i i t l t t t t l t t r a l l a v i f t * * 
t{i« ipA«tfiaoi4 iiiei;«v i»riR«tpl«« «afi Ni «st«t«lft«tf in to thv«« 
«lti9V VAftuntSt tli«y l>«t«t •«ttpot«l of I t CIX>» 20 f l i t ) An4 
t i CIV) «avl»oiic» 




• ^ • ^ ' ^ 
( m > < IV I 
7 • 








( V ) 
SAaA4«rtii A 
( VI ) 
Surytona t4»eto vie. 
Of ftfe* 4 r i n g s A,B»C aii4 1^  aramis vH«lt l:ti«»« 
earbona at* digtribufce^* th« nuidlratta variatftofi i s found In ving 
A. In a l l eli« <{tta»«tnoi<lc v l t l l «h« •xe«|ition of IV3i» tha ring ^ 








>' I- c^yJw. r 
n -^ \ 
( V t l } { V l t l > ( tX } < X ) ( XX ) 
All th« i^fttniaotdt • » • btghly oiQr8«»at«d, tlin 
of 
oiqpg«tt8 V«tng p t « t M t i« tbn fovn^liydroKyl* !(•%• «nd tttttr 
V ^r A 
flHi 4 t« t r ib« t i i « of osygMg in tlio ring tygtott i « fot r ly 
«t4««9tM4* tli« naty olit^rrotf •Mt|itt(Mit • • fur lioing C*S» C*f 
«ni th« • • t b y t g «« 0*4 «A4 C * | 0 * Aatwig tiM ^ n g i t n o t 4 t hoirtng 
ao Catlkwi «%•• • • fr«q««itcly t l i * C*30 «ayli«ii» t » ltftk«d with 
• ik i i«r tha •mthw at posicioa* I I ( X l t ) ot 13 (XIXt> khrougli 
o« •xygwA bridge* 
-^^0-^. 0 
( XII ) i Kill ) 
In qttasalnolda • • t a r t f i e a t ion has b«(«tt £oun4 to oeenr largaly 
at C*t3 and ! • • • fr«^B«rttty a t C«6» vhl«h eaa t»« r«pr«««nt«<l 
hy IX IV) and (XV) vaapaet ivaly . 
MO. 
r^  




.n. -^ • ^ 
( xtv ) ( XV > 
• • • 
Sytk«i«t l« inv«ttlgii%too ttt t l i l t ar«« «« • t a i t t * 
2 
«t«d by Robertson and ««*«ovkttVt «iitf thotitli «li«y war* abttt t « 
d«t«nit i i« th« ch«atl«at prop«rt i«« of fuacstttt IMIV* M U G « • < • • • full 
in dc f i t i in t t t 8 •tfftt«tttr«* V a t M t • t « t . In t 9 i l » d«iiB««! eli« 
•kttt«t«a of c|itatst» and fotwitlatod qvaaatn aa ( I > * tm t962t 
Lhay wova favthar auaaaaafttl l a making atataoahanieat aaai|pio 
fflanto to <|aasata* Thta braakthrottgli waa fottowad by eb« atraa* 
tttfa dataratAfitiott of aavoral quaaainotda* to tb ia data aboat 
f i f t y qaaaeittoido ara kao^n^ vhiab» taking in to aonaidoratioa 
tba timitod aunber of ^ttaatt aaaralBod, providoa an iados to tha 
d i f f i o t i l t i a a anaottfiterod in aaiparatton of eteaaly r « l a t « i a i s * 
tuvaa and tba varioaa at ruatarat and aabat i tu t ioaa l var ia t iooa 
paaaiblo ta th ia avaa* 
Ona of tba (|«aialno|da wbieh naaaaaitatad vary 
iavalvad iavaat igat tana f a glaaaavttbln* vbiab waa i a t t t a U y 
iaa la tad fvoa tba aaada af Sfiaaraaba glaaea ta 19S4 by Haai 
a t a l * . 
Siaaroaba gtaaaa «aa fivaft lairaatigatad by 
to 
O t t l l a g t a I tOt wba t a a U t a d a avyata l l taa b t t t a v aabataaaa 
at«avaai»ttt ta vbtab k« aaatgaad tba aalaaotar fovmila 
^'aa^SO^f • * * • • • * • ^^'^^ « * • • • • » • t a l ' * taatata4 aavatat b t t t a v 
anbataaaaa* aat a f wbiab t«a vara afc«va«tavtaad» «Ba biAag 
Siaavairiita* taatatad aavttav* ani tba atbav batag ata«rairi>tadta* 
bavtag tba ansa aalaaalar aaataa i t taa* Dartag tba 
f 
r«tiivtt«tiRation of th« aaia* plant» Han atAl ^^f tmabU k« 
i so I at* an of th« provlonaty oitettod eeapooMits and «hara«* 
t«vft««d tho a r y t t a l t i n n b i t t n r pvin«tpln an glaonarnbtn* 
o 
ataneanibtn np 2SO*55 traa anaignnd tbn nolnnulat nnnipoaitton 
*^2S^3i^lO ^"^^^ ^ ntnnnntal Attfly«it» potontloMotrin t i t r a t i o n 
(intf •btt l i toaeeple notonnlar wnight d«t«rninatt(«i* Thn d t f f l a u l t y 
In obtalntng eerr«at olnnnntal &nGl*y«i« v/alnn in qnaaatnoida 
has hmn ottttiR04i by eaitantan o t a l , * * vhe hava aenpnntnd l a e o w 
Plata l««tonta0tlon and aetvatton t o ba tha sain raaaona aontt* 
btiting to tha unro l tab l l t ty of thaa* raaaUa* H* hat snggaataiS 
thorough drying oS tha eampla bafora oubjactiag tha» t o A n a l y 
a i s aa a aiaant of obtaia lag aorraet raautts • Conatdaring 
thaaa dranbaeko* i t was indead er«#itabla that tha workara 
warn abla to aasign tha eorraet fflotanulf^r foraula for glauaaru-
bin* Baand on i t a inaot t tb i l i ty in blearbonata* nantral rnaetion 
to l i ta«a» and nai^ a o l u b i l i t y In aq« MaOB thny ananmad i t to 
ba a taatonn* addit ional support for wiiiah waa ava i labt* fr«B 
infra rod data* 
Traatnant of gtaunambin with a l k a l i rnauttad 
im thm npnning of tbn lantonn ring and innadiatn a « i d i f i « a t i o n 
rngnnnratnd tb* or ig inal tantmia. Bnwavnr* nntandnd trnatsMint 
wttb afttnonn katn rnn«lta«9 in tha tlnairagn of tbn nntnnoln 
in tn two uni t s* <bi« of whinh was «bara«tariaad an <Sla«carabnt» 
^fO^lt^t *"^ nth«v a t a hydrniiy *«ld ^m^^Q^y l^»« ««^^ « • • 
•linrantnvinnd an o< •bydrony o(*a«tbyl bntyrin anid by 
d«gtft4Akto« and «oapttVts(m with a t y n t h c t t t tfli^pl* aft^ ciiAlhl*!! 
C8-
/ 3 
Glai i««r«bot ^C«C»CM - C 8 . 
h i 1 3 
(i 1 
0 OH 
I XVI } 
Glaoeavubttt* 99 acAtylatton afforded a heKA.ieetata and a psnCia 
a«ot«ie«a t h * iov-^imt dovoid of hydroxy 1 ^baurptlon in eh« tn fva* 
r©d. Tlicy» th«r« foro , eonelu(S«d glattearabol to b« A hydroxy 
taetoft^t* OR« of «:lie bydroiqrls having haan as t a r t f I ^^^ in gl£iuea» 
&u- in of glauearui o l s-»'^ « a pafittaa««tr.ta» whl«h ahowad hydrasyl 
abeorptioa in tha infra*r«<!* Tharefora* thay formiiated glauea* 
rnbol ea e hesa hydroxy taetoaat furthar aonatttt^ftag that tha 
hydroxyt ttbaret«Mi on eaponlf laat icm of gl«ue^rabln v&» a i thar 
hlndarad or t a r t l a r y , thataliy ras la t lng aeaftytAtloa* 
<Stau«arabat waa aubjaatad to kraatmant with 
acid ta yiattf anathav taetaaa gltt||«aaal whi«h waa aaalt"«d tha 
nalaaatar «aMp«tit ioa ^ t^ ' fo^S* ^***y^<»^''<^ <*' glattaanol gava 
a kvtaaatata» «m tha baaig of vhlah f t was aaannad ta ha a 
ttilqrdraiqr taatoaa* Latav tava t t tga t ion ravealad tluit though 
l»art of tha aaaotaaiooa vmf i aaar raa t * tha fttnatioaal gravpg 
vatra ««vra«tty ^aftaod* 
Th« iaaottatuaiva atady af glaaaarabia «aa tahan 
I I 
ttjp hy cli« gwmip km«tA<&i l»y J* Votoasky and atfw « ••Tt«a of 
l»«l»li««klM«^'*^*'^^ CXVI A) •mtmittiit wvsv |i«vio4 of 3 ymmw 
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; %4iik 'i 
n«vi»» v«v<» aaauawi^  ko !»• |»r«a«nt« A««t:yt«ttcM» • ! «la«««kVttb«t 
3rt«U«4 two «««tatat a pantaaaaitata ii*p* 190* an< a tatre«««fe* 
at« m»9* 177 • Faviotfata axiilatlon of ftati^avttbtii revaal«4l th« 
l»r«c«a«« »f two <<*tt)reol INtncttona* 
Ulian ti*u«aifttbot wna fiyilvotMRatwfi ttt aeo%i« 
a«i4 ooav A4«n*» eatatyaft* a triaoatatci aiitf a aonoaoocoto it«r« 
obtatnodi* both of vhtoh MI •aponftfft«akt«tt gov* ^^* •**• ipvotfoot 
vt«i 4«eayli«»tl>|rtfvo glaiioavttbol • • » • 2aS*ai*» 
• It • 
A<t(i iiftfvvtyftia of gUttCAtttbitt l^d to aii««;h«v 
tae tMi * • ! 8l«tt««ii«t ««f»« 21B*S4* wliitli vat iorawtat«4 « • « 
t«tv«hy4v0S3r ta«k«n«« • • on ae«tylatt«m i t t av * * Cattaatt vata 
^19^32^10* "*'^* 807*9 c . Otaaaanot oa aafcalyftia Iqpdrosanation 
fttt ttathafiot avar A4an*a aata lyat tftva dilijMiiraglattaanot n«p* 
ai5*20 • Otagaanol Ai4 not raaat with psvtodate* aovavar* dihy* 
drogtAitaaaot aoaati«NM3 1 aola of par tad at a* Ihaaa aK^arima»ta 
sn4 1% 4latA ravaala^ that tba taetania aarboayt vmt^ hy<dr«g«a* 
eted both in gleuaarobin and gleoaanol giving r i a a a nav hydro* 
syl f tmet ioa* 
fittothor eapeviaaist whiab v>a.» e- r r iad out waa tha 
iao{»ariaatien o£ gtaaaanol with N«HaOfl giving r i a a to iaogl&a* 
aaaol n*p« 219*20 « whieh raaiatad a a t a l y t i e hydrogwkotioat but 
awaattoMiMi ona eMola of paviodata* laaglaiteanol was a l t o ohaerwatf 
to ytaltf a t r i a e a t a t a ffl«p« 220*2**« 
ta tha aubaa^aaat papav thay addoaad avidanaa 
i9t th« faa t tbat aroraatisatioa takaa plaaa daviag th« ^oobla 
dalilMltattoii wliiah aaaur whan gtaaaairttfeal ^jQi^M^^i ta t r a a t o i 
wittk a« i4 * iawAa fta tha U hatwaan IftOO and lSOf» t * "^ * a tav 
itttanaftty baai at 1492 c* *^ . aatf abaorpttan aatf a faafcta a a s i M 
at 270 Ml ia tlia W painta4 in t h i s tfira«ttoa* E«aMi»atton of 
tha RME of gtaooaaot aaotata ta Ci^ Ct^ otiliataatiatort t h a t * f i n d * 
iag to tha appoavaaoo of a signal oorvoapMiding to 2 protons 
to tho arooatto vagina at 7«M ppa* I« tho oothyl vagton apart 
f roa a a igaal oorfospoading to oao aoaoailary aathyl at i * t 3 pp« 
IS 
i •tfiQVt | i«aki war* turttiafit batwMm l«8 ii 2*3 p]»a» Ch« tat i ;«t 
s is itog«th«r intttgraetag imlji f e t 17 protcmt* T« r«««lv« t i l l s 
anamaljf tba HMft of gtavaanat «« • dctatainad in t r iC lonro ae« i i« 
acid ia trhiah 3 mathyl afgnala war* <lia«arstbla at l *44t 2*3 fc 
2«4* Ttia fovmar o£ thasa vti i fh appaare«^ aa a doablat* waa aastg' 
na<^^ to tha soaendary aathyl* whlah ia tha t*tig of tba aaatata 
appaarcrtS a t 1*3 ppai* Tha fas t of tha 2 aathyla wava» tharafovot 
aa@a»ad to a r iaa out of 2 daahiaidad aroaat ia aathyla* Aa^iga* 
c3imt of tha eloaeiy apaead 6 atgaala in tha HMft of s^^ueaaol 
thaa baaaeta poe«^tt>!a» A of whieh could bo aaaignad ta aaatata 
aaChyla (1 . f i t l •^ •a .OS & 2«2^ and tha rest tvo (2.13 & 2»3) to 
two daahlalded aromatic jsiathyla* 
Chei^ia-.l ovidonea waa alao sought for tha 
aroiaatiaati<Ms of f l a a a a m b o l • thua glaaeanol waa oxidised with 
di f far«Rl; oaldis iag ag«its to obtain sahstitutad p tha t ia acids* 
Osidatioa with a tka l ina parnaojiaaata yialdad 'i»6*dinathyt ptha* 
l i a anhydrida (CVXt) • Otaaaanol on oxidation with 63X n i t r i c 
acid and 8ttbsai|ttaat aathytatton afforded i»2»3»4*tatra aarbo* 
nathaiqr* S^nitrobanaaaa ( X V I I I ) wharaas oxidation with $7% 
n i t r i a said aotf t taa taaat with dianaaathana yialdad l » 2 * 3 * 4 * t a t * 
taaarba»athosy b«is i«a ( X I X ) * Baaad M I tha abawa avidanaa i t was 
l « 
J -C\ qK-.X/Cf-"" 
r\r WW COC Mfc 
00 '^ ^^  
C00<^ ^^  CtO Ht 
( XVII > ( XVIII } t XXX > 
eonelttdfid that tti« ring ufid«rooing aromatlt^tion tmt (•rtaiaat 
and Cutad Co ithe r«gt o£ Chi« aol«euIc though th« 2 ortho «arb-
one* A parttAl structueo was a lao ptopoeod for rirsg A <KJ;) 
which, bow«v«r» provod laoorreet lator* 
C XX ) 
14 
la th« ttthtoquwRl; papar* of thl« t o r i o s 
FotofiAy Ota I w«r« ablo to dof lno tho otrueturo of t^AUoanot 
(XXt) bttsod oa tha following avidonea* 
• IS • 
/ 
X r 
( XXI > 
la addlttiofi to tho tmttmemttktm obtained on ae«tylatta«i of g lau* 
eanot • a r l l e r th«y w«rtt abl« to i s o i a t * c t r i a c « t a t « a« »«l t» 
«rhl«h fihow«d no al<sorption du« to hydroityl in th« IR vh i lo th« 
HV •paetra of tho t r ieeota to and f laueanol ware vary tnuoh 
a i n i l a r * tpaetra of ttio to t ra aeatate d i f forod raisarkabty from 
thasa of tha for@«r two* t t ahowad a high intwoaity band a t 
24A i € m 10000) «a* Ttiia abaorptloo vat atcrtbutad to an anol 
aeatata* tba fraahly introduaad deublo bond baing in aonjuga* 
t ion vicli tba aryt ayatais* Confiariaion of tba Nna tpaottra of 
tb« t r i a o a t a t a and tha ta t raaeata ta aonfirnad th is tttraiita* a» 
a atttglat dtt« to a aenpatatiiraty daahialdad prat«n appearing 
at 4 « H itt tha fomar vat taahing in tha t a t t a t * Th i t t i g » a l 
watt therafor«» ataignad to tha hydrogaa t i tua tad at tha 
(^•pat i t iod to tlui «arb«iyt l a tha t r i a a a t a t a * Tba ainglot 
ar i t l t tg o«t of t h i t pratofi at to tuggottad that tha naighhovr* 
ing aatbont taakad hydragant* Farthar proof of tha prataoaa 
of a torbanyl faaat ion i t tha t r i a a a t a t a tautd bt had fvoa 
l i • 
C ^'^•.« • * 0«47i) whi«h WAS ab««iit la that of £h« t«tra«««fcftt«* SIS 
t h i s lad than to totamtata tha t r laea ta ta at iXXll) and tha 
tatvaaeatata aa (XXl lD* 
^ - ' - 0 - ^ M ) ' ^ 
< XXIT ) ( KXtll ) 
0t eottvaat tha dataraination of tha atruetura of <|ttaa«ln 
aart iav * pravld«d aapla auppovt in dafinlna tha aliova 
•kataton* 
Froof far p laa int an hydroayl an C«lSt(<ta tha 
taatana was aval labia fraa tha partodata oxidation of 
dib]r<tvaflav«anal« Dihydroglaaaanol ahftainad a i thar by aa ta ty t ta 
hydratanatton or Ha&H. radaatloa af glanaanol van avallab la In 










- ' ^ -
? sxiv ) < XXV J 
i^vidttne* for t h i s kind oC Isonorisra eoutia be ha4 ^Igo fotrB t;h« 
C •i> • eurve of glaueetiol (KKl) vhleh sxb ib i tdd only a l««b l« 
Cottwi •££tt«t iD eon tvas t t o t.h« t r l a e e t ^ t o (KKll) 8ttgS«stlog 
th« •s i« t i in«« an •(^iiilibriuca btttw««n th« k«to (XKll) and 









( XXVI ) ( XXX > 
•u 
Th« uncaponlfifth 1« naturA of dihydroglaaeanot «ff<ir<2«<l fttrth«ir 
9t0<^i to t:h« df£90t that eh« Ia«t<mt« «arbo»yl has uadargon^ 
r«<ttt«tic»n« Fcrlodata oxidation of dthf^vogl^utanol affordod a 
product eontalBing the eano a^a^or of t&rhon atoma &» tbo 
s tart ing taatsrial* «rhieh was eharaetsvised as (KXVXX) formod a 
dl 4n4 a t r t ac o ta te 
I 
en asatytatiott* tbo l a t t a r of vhieh was ebarastariso^ «s an 
•nol aeotato* Evidoncio for tho aldohyda and fovaats funations 
in (XXVXI) could %• had fron i t s HMR In whi«h two fro toes voro 
•vtdont at 7«S ( s i n g l o t ! f o v o a t * ) &n4 10400 Cd^  J«S| atd«hydo)« 
Tlio aypoaranoo of tho aldohyds proton as a doublet provided 
proof for tbo loea t i ea of a proton oC to the earbenyt* Kvtdenee 
for the presenee of a prinary hydroxyI In glaocenol eovtd be 
had tn the eppearaaee ef an Ai qeartet eerresp«»dint to two 
aett enolwalent pretone cMitered at 4*00 (J«13> In the NMK of 
glaeeenot* In the NHt ef the fereate (XXVIt) these protons 
- 19 
rasoniitttd a t 3*a ( J « 9 ) « 
. x i d a t i o n of g laucanoi wi th bigwu-th o«id« r « e u l * 
te<1 in t'-:» l a o l a t i o n o£ a citosphanol siiowing p o s t t i v s f « r r i e 
cl i ioi- id« r o a c t i d a .\nd abworptictn in the UV^ a t 307 na« At th« 
e&r^onyl funct ion had a lready bttcn locatwii a t G*ll through th« 
iormtttlon of anol « e « t a t « v ch* hy«3ro»yl should be pr«««at MI 
C*i2* Httne« g laueano i was forfflul£it«<d s « ( K I L V I ) . 
I'urlng th« p«nden«y o£ t h l « woris,t t%M> ••par^tGcd 
groups h«a«?«d by G«t»9««in and I « Kayo who v«r« working on 
Cacte l e n l c U o l a o a i i publiah«t' the r e s u l t s of t h « i r l o v « s t l g ; i t -
ionsa d « £ i n l n g th« s t r u c t u r e of th« ehap^rrfn <XXVlll)» €hap*rrtn» 
l i k e g iauearubot f undervAnt aromatf «fitl0n mn trenttDont with 
a d d and chaparrol CXXIX) Arowfit irot i « •srw'oct , was a l s o ehara-
e t e r i s « d * In a f o o t n o t s in t h « i r paper on g laueano i ro lonsky 






•^ c V 
( XXVIU ) ( XXIX > 
ao 
f«r« pv«««d«d that of ^laaoarubfa* 
ChAparviii «#«• tootatod tron Caolsata Bieholaontt 
Book (Chaparro aaargota) • Th« plant wa« f i r s t «xaraia«d t»y 
17 
Eosman who roportad th« tao la t ion of throe atibotaneaai 
e a i t o l i n , eaetetaganiB and Oi^otolanarln* Caatalin was ea@um«d 
to li« a glycoeti^O and eaetalagonin i t « agtyoonft* Castetamer 
in, a vary b i t t a r eoiapound ^»B R»'iipined th« struetura < KXX) • 
This lactoao wtt«i aynthftoiaed waa JCound to b« 
dliforonfc from tlio natarai prodoot* s»ba«qu«at tnv««tigat ioi i 
• f two sowpoiinda having a^p* !>§•••** and! aiO*a7** «ao» lieirovttV» 
itt«on«t««iiro«^ Th« f i va t tyctsoaatlc oKaainatioa of th ia plant* 
rim^»rtadly a vary strong a«osi»tstds , was oonduetad l y 
OttissMsA* vho i so latod a b i t t s r laotons* s a l l s d Chaparrin* 
CliaparriB* a solottrloss « r y s t a l l i a s ««ttpo«iad m*p» 30f«3lO 
basansa s f i t s oaiqr s o l u b i l i t y in d i l . aqnaous sodiu* hydroxido 
and tho prsssmsa of a band a t 17I0 sa*^ in i t s U was assnosd 
tn « ^ • la« t sn« funstiott* 
" ai 
Apart tttta kh« •t«a4ittkai mn&lfiB trbittb t«d to 
t h * »ot««ttlar fornuta ^2o^%^7 ^^' Cliapavvtfi» tha «ttf»poa«<l 
foraation of a p^ntaiKiatatoa u»p* aal«*ai antf K«p« |35«37*,botl i 
taeklng abaorption in tha hydroxy! ragion af tft» wera takws as 
pa in tar t lor tha praaanaa of S hyt^roxyla In tha tuaiaaula* Two 
okyg«na baing praaant in tha taetona nolaty» a l l tha osygaaa 
vara sttppoa<»^ to ba aeeotmtad for pa raUa l ing tha behaviour of 
glauaurubot* on treatnant v i t h hot aq« n e t , ehapArria yt»B alao 
found to uyt-<i@yy,0 aro@ati8ati<^ to Chapartol* Tha taolaeular 
forcittia of Chaparral eorraopoa<la<i to ^^o'^ aA^S '^ ""^  ^^ foraad 
& t r i a e a t a t a a»p« 170*171 » davoid of abaorption in tha hydro-
xy i regt<m in i t s t& apaetrum* 
Thotjgh moat of tha«a prat imiaary ohaarvatioaa 
«ara fouad to ba v a l i d * on aobaaquant amattinatic«i» tha for»tt* 
l a t ioa of ahapavrin aa a paatahydroxy laetoaa had to ba ravisad* 
3«btoq»a«t to th ia aowMtniaatlott appaarad tha aiottltaaaotta 
r«p«vta af D« Haya^* and Gaiaaaan^^ da f ia iag tha a t m a t u r a of 
ahiopatrta* Hawavar, tha d a t a i t a of tha atadiaa laadfag ta tha 
atra«t«ra aa4 ataraaahaaigtry af ahapatYia I x x v i l t ) wia pah l ia * 
hai «aly by tha svour haadatf by Da Haya'^* 
LaiMk of a o t u b i l i t y of Chaparrin i a biaarb^Miata 
l a aaatraat t a i t s aa l a b i l i t y i a aqaacHHa baaa* abaaaaa of 
abaarptiaa ia tha DV aarraspoadiag f oC • ^ aaaattttataf aarbanyl 
aii4 a baa« at 1710 aa*^ ia tha IK vara a l l pai««av« fa aappavt 
a f Ifta • a v l i a * fa raa la t taa aa « ^ • t a t t a a a * Favtharaorav fMf 
22 
r«lA«ticMaiiatloii on a«l4ftt l«atio» ptmmluAmA th« po«atbt t l ty of 
tli« •x l •€«»«• of A l«rg«r ring ta«e«n«* 
GhapAffrtn •hotrod only 9m4 aboorption in th« UV 
whoro ae both 6b« tviaeotaCo an4 totra aootato dovivo4 ttom i t 
sltowod lov m t o n a i t y n—77 abaorption eorroopoadiag to oatavatott 
kotofioa or aldohydoa* Cbaparrin a l s o t a ^ o d a Cotton «££«et tn 
tho o*a*i>* Thooo fa«t« woro do£ in i to i n d i e a t i o n s of tho o x l e t -
e»co o£ a hanikatal funet im in It* 
ExaeiinatftOR of tho high f to ld rogi^m of the HHR 
of tho totraaeotaco dartvod fron chaparrin rovoalod tho prosa* 
nea of 3 mothyl group* altuatot^ in d i f faront oaviroamoato* 
Thtt«» a s i a g l a t appearing at l»k^ wao aosignod to mothyl att&«* 
hod to qttartornary «atbon» a broad a ingte t appoariag at 1*$@ 
to viaytnothyl and a doablot eoatrod at l«0 ( l«6 •( Ha) to a 
oooomdary e^ithyl* 
Chaparria wao aabjocted to troatnaat with n«id 
eador d i f fovont oMiditloaa* Th« troat»4Mit v i t h 0*1H HCI roont* 
tod i» tho foraat ioa of aahydroohaparrtn A» a dion«» foraod &« 
a oonooiittwioo of tho loao of oao moloealo of wator* t t waa 
eh«ra«torftaod aa tho t r i a c o t a t o aad fta tho CV had a eiaaftna at 
zas an C £ alS* 400) auggoatiag I t %• b« htghly avbatitatod 
hotoro*aaaalarr dioaa* Tho NHR of tr iaaaakato of anhydvaehapa* 
r t t a A dtffarad fraa tho KHR of tho paraat aai^oimd fa tha 
abaaaaa of tha v iayl aathyl a&gaal and iaataad fta tha appaara-
a#« of a ttttltftplat at S*0 vhftah waa attr ibutad to a» •wtmfH* 
- 23 • 
natliylwn* group* 
On hydrogMiatiofii* anhydroeliapAvrtii A abtorbttd 
tv« «olttettt«t of hyciroson g l v l n t * totrabydro<Urive.tiv« an<} (MA 
oxidation with iaiq gavo & di«ii(«« wht«b abeortod in th« UV at 
274 nm ( £ « 1000) • Thoto eransforiaafelonft lod th«m eo atstz i« 
th« par t ia l aeruetuvo (KXVIXX) for Chap&rrtn* 
1^  h 
> - ^ 
! 
?* 
D b a 
C KXVIII ) 
Sxt«»d«d troatmont of ehaparrln v l tk d i t u t o mia< 
ar^l aeid«» dtato luc ioa of ohaparrfta in «old dtluka HCt» or 
th« pattAS* of anhydrochapavclii A« through a eoluim of altt«ina 
afforded • aubatano iair«tvlng tota of tve nolaaulaa of vatar 
from ahaparrin* Tti« produat* ehaparrol* h^4 bana^Hieid abaorpt* 
ion in th« OV C2it ««» £ • 400) ima li«tt«« «oaalttdttd to ba 
ar«natt«» AppMiran«« of a atgnai «orr««poadt«g e« 2 protons a t 
1*43 and two algnata ««rr«apo«diag to avonatia sathyla at 2*2i 
an4 3*tt fnrthar aiippertod t l i ln •4Ni«tttii«Mi* Ttila avidtnaa 
««ti«n In conjsatiom witli tha lornattott of anhydraahaparrtn A 
ltd ta thn parttat t trnt tura (XXVIlt) for ahaparrfii. Tha 
• 14 • 
t»«»ttOfiotiS d « r l v a c i v « , ehaparvol CKKtE)» WAS v&auall8««i &§ 
lading forntwdi tt&m aaliyiro*«1ia{»avirifi i^liv^ogli « 4)i«fiot*bwAS«n« 




c i ^ f i i i ) 
o-
• ^ 
/ ' ' 
i Xii IX ) 
4t f£avimt eo»4l&i$»fi ted t o the t»&lmtS.®n of ««v«ta l ®iioU« pr€»* 
4ii«tt» tb« OV «p««tea of a l l a£ ^hleh iii4ie<:i&«i th« eonjugatloii 
»£ t^ lMi • » o l l « double htm4 vith t k« ^ar^^.'atic @y»t@u* All thfii 
timh in «rhi«li t;h« «»<»li« «y«t«ti ^&s I s f t anclteturbod • I» th« 
liHR of bvaflM»»<l«vivat;lv« &li« C*m«tltyl vas ti««bi«t<a«i «oa»id«r* 
at ' ly m4 tifpmmK&d &• « t i n g l S t in «entrftit« t o tti« 4lorf«fi|ioad» 
lag « lgaa i i a Cbai>«rrol« «i>hi«h »ppm&v^ na a 4»ublm%» fb« 
pa r t i&l t t r u c t u r e for chaparvin» thar«£or«» «oul4 b* mitfi-adt^ 
t o fXKXl.J o« (XXXXb)» . .-c ^nol 4l«iriv«tlvo boiag p i c t u r e d as 
Z5 • 
prm»%nem of -CH -OH. ^»«ttptiif Ul«H or OAG}* thm ntm «qtttvsl«n«« 
anii •f)tiefcfiif| pAttMfRS auti^fttt^d ttiAt th i s trroup «s« ati:«eli«MA 
«« an ««yiin«trtc «•««*• «avryl»g n« |pv«t<i»nc ! • « • ft <|p»Art«imAVf 
««*<»«»• m ov^«v to 4*ftn« th« f»o«ttioii of AttMhwHit of ttii« 
groofi* thm ottol iMitliytotliot (KKl) «»• fevofttotf wttb <lil«Ail(ali 
in ov^ov to ta^noo <SiMildoltoatioii* A»«ty«t« of tte* proilttot 
ioolatotf in4toftC«4 tlio t««« of fornaUoliy^o dttrtng tHo roA«lit«Mn« 
• » 
r. 
nMi 11 ^ 
r 
^ / ^ ^ .-^ ^ 
sh i f t in t:h« band In tli« fJV of ehl t «f«al<JoH««d •ut'seancc in 
Reutrnt and basic rae^ia indieuted th« praceneo «£ an onolltt 
£uttctiott* Th« f«'1 of ehi t 8ttb«t«ne« wat a l»« infoviBatlVA* I t 
9h<iv<}d th« ;>ro«9naa of 3 ar«aat la «)«ithyt« v is»«*vt« two 
^roaAtfe iaothyl« In «haparrol X K V X I I A ) and th« «nol mothyl 
«t:hor CKKXX>« Stfnal «orr««pond tag to f:{i« •oeondary »«tliyt in 
tfrio mt0l othor (XXKI) was absent in th is svhstaneo and h«n«« 
t h * th i rd «roiiiati« issthyl I s sttuatsd i s vtii§ C« Th« fli«t1iyl 
• thor hslng in tact la th is sstbstancct the non ncthytatcd 
exyton adjacent to ths 9»ol ethav has haon cMolfscd* Futthsr* 
m9f0 th is sobst«ne«« as the «i«thyl sthcr and «haparrol»IUi^ 
eatjr f sronatts dsshtslo*.^ protons* 7hls s«hstanec boats can 
b« vaprassiatsd by ths p a r t i a l stvaaturs (XXXI I ) 
27 
C II ) 
This serueture dvXXtt) aaeottAfct for l^ earboot of £h« ovigtiiAl 
20 of ehaparrint of t^ ha t« :o «arbon« y»t %o b« aceouafeod for* 
on« - t:h« e^ i^rbonyl J£ t' « orig&aal lactone function* th« 
rttsatnlng thee'ttforft, ought Ko hm the -CH •0*il lo«t; aa for»al» 
^•hy<!« during the deal4otteati<Mi !>ro«a»»« 
iunothor s ignai «orr«tp(Midiag to 2 t»roton« 
«l>P««r«d in ttii« •«bttan«« at 4««0 ( t i a g t a t ) t a l l y i n g tn valtt« 
«ritK that of ph«nylatt«ti« a«i^» !l«n«« th« p a r t i a l •trttcttiro 
(%XIX«) ««itU h« •Kpaadod to (KXXIIX>« 
n 
O M . ^ 
v ^ ^ 
1-1 c-<. 
( xxxizx ) 
» 
futthmt •app«vk far ftHit foraulaHtoik w«« 
AVAtt«bl« from th« Hnil&tity of the UV opoctra of (XXXXIt) 
with thoso of biph«tiyl«* 
Tho •€{! "ua group lost on ntdolteoeion botag 
attoehod to a ^leartortiary earbcm ha* to bo aoeoiMdatod in 
rtttg C, loading to tli« partial strueture (AXKIV> for tlto ooot 
Qthor 
r h 
( XXXIV ) 
Laetonloatlon in th i s otractoro i« p*«»itilo oithor vttli tlio 
pyftaary or ootton^ary tqpdlroiqrt svttopi loading to fclio itrttotorot 
(XXXV) and CXXXVt) roop««tiirotf • 
C. 
^Vu \l 






< xxxvx > 
• 2« • 
la «ifctk«r «a«« aldloli»Aeioii caa b« irlstt«l|««d to talta |»lae« as 
dapietadl iKKii^'i or (KXXVI}- CxKxVll)-
< :<KXV > 
ov 
- — / > -





C C C i-1 
tCC'^' 
CC C 
( XXKViE } 
XsaaHiakiOR of %hm MMft afaatraa at tba aaooaaatata at ahaparrat 
«^tataaii a« aaatftatiaa «riKli a«ati« anltydfida ia tba aib»aaaaa 
of baaa tavaalatf a aoa aqaivataat qaattat «aa%ra<l at $*tlf 
(iaitZ Hal eovvaai^oBtfing to a firotoaa tadiaatiag that t t ta tha 
priaary hsrdrosyt whiati ta aaatytata^* 
PttVthaviiiarai ia tha HHt apaatra •§ aliayavral 
a attaat «aa appataat at 4»S (18)* whft«h an tha abava 
• 30 • 
eoRa&d•rations e.n b« assigned to tho t«cton« •« th ia« hydroscn 
in <KXKV)« Ttiosfttforo th« t tvaoturo (KKXVZ) £or th« okhev he.* 
to flx«tud«d tn fomor of (itXXV) • Tli« mothyt «tti«ri tttovoffovof 
«aa bo assignod tho «truetur« (XKKV)* 
Th« grotf t t t t tcture of chaparrol having boon 
t:-u» <^ottrmlne6» irttet re«eifi«d to %t iie«»rt«.tfi«S va» thft 
•p««t f i c pos i t ion of oxyg«n ia th« oNssfeed hotot in ring € • la 
t%m l?HR spoctrc of s Ifirgo ntsmbor of d e r l v e t i v o s ©£ ehaporrol 
ift4 ehe^pBttint .:.gp««r«d e • i n g l o t (IHO, arofsn^ 3»00 pprn. This 
proton vas d«utt rlura oKefo&ngfikt* in^ieat ipg i t c tooAtion in t 
tiiO Vic in i ty of a. eartonyl» freo or masked* That t h i s proton 
api»«ar«^ al»«ys as o ©to. l#t a l s o au ;':®st®^ ths IncK. «f 
hyt^rogens on n«igtii viurlng Cdr^ons* Kencs t h i s hr« to bs a«et* 
•d on c*9 Issding to ths 8tr««tttr« (XKVZtl) for eh&p&rrin find 
ir.KKVttl) for efiaparrot. 
C V \ 
cvi 
w c 
v\0 m " \ 




-^^ .-'^ 0^ 
C XXVItX ) ( XXXVXII > 
- 31 • 
Following t:l»« <J«t«irminat:ton of the grot* 
strt tctur* of ciapntrtn ( X K V I I l ) at tontton w^t d4f«ttod to i t s 
•fcoYooeh^wiittry* A8«tiatn§ th« primary Hyilroayl to li« ^ aii4 
cona@q«oiitty the atovooeboiaiattt^ of C* l l Invotvod in tlio 
fiomUiotal linkftfto atoo 4offtfio(!» ohnpArrln has ttlfio aooynmotrlo 
e««ntroa vhoto as oHoporvoi hat only 5* So ehaparrot wao ehooan 
«o tho «»or« ottltablo o tar t lag a a to r l a l for fiivthoir inveot lget * 
lono* 
Cfeai^arrol i%.V.l%) w&» found to umtoir^o teoiaoeloa-
tisii* to l&0ch!'f-i]rtol on troae®««t wiKh «<jWfi!Oii.j o^  :ia»©lie a l k a i l 
&t roaa ttustpeffftttiro. lnV(fcttlcatton« nlso revcj«l0«d feh«t th is 
iei»fflaKis«ition in^0lv&<i ton& slow e6«p othcv than loetono opoA* 
l a g * Thta «e«p could Involvo* in prtnelplof laoa^r iaat ior &z 
C»J, C*t2» C«l3 or ehango in posit ion of laotoniB&tloa or s 
eoo^ittatiott of ttioa«» W«k of eoty Cotton i f faet l a tha 300 am 
ragiaM i « tha mo la«}|aat«i that in iaochaparrot tita hanil iatal 
fanat lMi luta hmtm ratalno^* 
lataalaatioo of tha tmfi and tba l^ MR (5»0» &•«# 
.!<«) of tba saa^oaatata of iaoahaparrol CXKKIK) iadiaatatf that 
ttMi kjktrosyi tvaap aaatylatatf l a aoaaadary and not pvia««y» 
AoAtylatian aatfar aora Vlgorooa «oii4ttion CAC^O/ffCtO^) gava a 
4 ia«ota ta wliaaa HMK ravaatad th«t ih« ad^i t losat faactfon 
a««tytat«d la alaCo a«««ii4avy (9*9T» |B) • tlawavat* io tba ORD 
tha tfiaaotata axhibitad a p»a i t i va o»t'^«« a£fo«»* "Tb* nrn* 
a i r a i l a b i l i t y af tba pr iaaty bydraayl on aaaty lat ia i i aiiggtotwd 
• 331 • 
i t s involv«(Bitnt in a lacton« fttnet&on« pro^&tly tho earboxyls 
nt» ff>lact-onIcing t i t h i t . Xt> a<I«j{feton to t h t t trelfietonls&* 
&lo«t at tontt on« slower proeiiAC t e involvod io tlt« tvosAfor* 
n d t o n of cH«parrol to laoe^mptirrolt «• tti« CortaaticHt of th« 
e&r^OKytfit«i ton had already t^ewi d«r»o»»tr&&<*<! to bo & noee-av* 
"ry t>ot fta«ttf£tei«Rt rftqulrAmont for thfte ieonertact ion* In 
tso«h«parrol the C«12 f'rotcm «pp«»ro(i ftc a doublet (4*4^« 
.T«ie*A fi«> and th« aagnitudo of tbo s p l i t t i n g eonotaot ouggostoi 
thct t h i s and tho C-13 protone h«vs P trans €i»a»:l«l r s la t ton* 
u'-.ip with 00® ansthsr* Isoehapmrrol, In t.H« l i / - c l» syetsffi Oa« 
thar®?«y*ft b« r«pres<Rnt»<S 4.« CSKJtlx> st«ri!"«««*''eTttstry s t C»lA 





I XXXXX I 
Tlio «ssts*«««nltt f o t isoohaparrol howovot* aro not tvansfovablo 
to «lMf«rrol and hon«« rooootto «r« takon to tho a n a l y s t s of 
ttto NMft spootta of dontotatod dorivat tvos* ConpavtMii of felio 
nm •»•«**• •< oliaparrol* isookapavrot and tkoftv rospMttvo 
• 11 • 
6*9 &ii4 C*13 f r « t « n t w i th d i« t« f i t t i i * $ ! » • • tli«»« •««iiftfi8«fl 
tnf^tf • f» ia«r l ta t ten A« fcb««« ««iitt«»» e«il7 t M •mtftf i i tAfcton 
at C*7 sasat &««««tftrtly b« th« •«»• i n eb*|parrol CXXXVIIII a« 
i n iffoehaparvoi CXKKIX>« 
%'h% hfp9o»hv9mi€ • t i i f f of t l i« to«» iittemsit!? 
fi—^z-n band i n tlto 8V ob««rv«d i n tbo ttomirovsion of tisli 
triae««at;« <3lS nm} to t l io tetret aeotato (1€« M») p&rf t t loUng 
tho bohairioov of ^totbyl 3 .< » IS'->^ "<lil^«lto»y-l(* oxocliot«n«to 
C / isaaiK 3]i3*30ft) and tb« ^ i l f i « « l t y •n«««iBt«v«d i n aootjritt* 
t i n g t b i s group ws-u noggootivo of i t s as ia t ov io t t to t ion* 
€l«a|»arrin bning & heoikotal on<S taking tbe pttmmwf bf4tox^l to 
^0 '^ » t l io Am.itkl ia«h3rdroiQrl bnooffiioo noeoesairity U to&dtng to 













C XL } 
i>itvin8 tfeo ««id «A«aty«od doliydrotion of 
eha|iorvin to thnparrol i n do«itt>rint: cb l« r id« t lm f! « t C«9 vcs 
• 14 • 
«b««rv«d not t« •K«ha»s«* H«i««t no iRirttVstoa tnUttt plftc* « t 
C*9 dttt int t t i t t trantferotattoA «nd» «h«r«f«v« tlut at«r«<i<!limit« 
«At ««i«£tt«lon» in r ing C «vrtv«d a t iotr «luipavri« artt v a l U 
tot ehaparvol as tf«U« 
diapavrot i9«n«rtaiitf to n«oeliap»arvol i a t x i i t i i i t 
PSPrtdtna* Thts «li&iig« traa fottnd to Invotvo itoff lorttat ioa at 
0*9 t»y d«iit«rtMia osoluungo oxpovtmoato* n^oebaparrot tm a««eyta< 
t toa gftiro tli« oiiBO onet oeotato &m ^ id ohaparrel iKLD* Umovha,* 
pervoi atiowod a attong poal t ivo cotton «£f(^et i » th« ORD an4 
ha4 tw;o t»0n<ia tn tbe Ifc in tbo oarbonyl rasion« a t 171S 
I 
-^^ X 
(Katona) an4 I7S0 mt ( laotoaa) aiissoatiBs tbat i t <Si4 not 
• n i n t in tbn hnnikotal fovn* An nhnpavrol and nMMBliaparvol 
d i f fnroi l only in ttMi ntnroonhMiintfy a t C*f» i t i n t l t in 
fantnt whinli d i t favnotn thn linnilintnt fonMt ton in tlin t n t t n t * 
TIMI pvotonn at €!«9 and C«t4 «na ha«n tlm f n l lowing ««Afignta« 
ttonn dnpnnding mpm tlin »#C t i n g fttotoni 9 ^ » | 4 / t • / ^ • I 4 ^ t 
•ss • 
t o occar -^ ff t?»« »"B wrt« /5 • <irf.«Kiis«<!!* 
On t h * 0rli«ir lii>ttd» feiti« i « o fo r«« w i t h C*9 
i^mt^ticmt vst i«h, i n fMe t lt»0d» &<» e ti«i<2rttM«« i n &£«« u»ahim4m^H 
tisf:«r«ici'"«>n ar t h« C - 1 A •xygwt «i«d tli«s v » l eJ^Lliyt. uvoup^ 16 
l a« toa i«« l i t Q*t vnt*i<^v th.?st at '.-"JS fKtw.'.ry Ii5f<fp0«gr* «*i»d U«t»eii 
t l t« t i t f * « l i« in a t C^|4 » « t ^ t «o "feu (T^  ^.rfl che IisKsfogflrti /^ • 
g«ftiKtn«tioft e f ««'"'• 4»l» «!3t«t h«4 t t t t C ' l l t i t ' ^ * t l m l n b«an fti*o 
ttni^p^tetmi t h i s «mt«t««tO'j stsi«i furt:li<Br f « i 4 t« i t «4 t h a t iia«l t h« 
hf ^9mtflmti.mt mi t t i« * t « ^ « • x t d « i i « f i pvo4tt«t o f «1i^*v<r«l on 
fctiti itb«ir« gvoim^t I s t t i«v» f« r» y«pre»««t«d t»f t Z t . >« I t s ««»»t 
l»f'«favttl»t« ««igif l f t t t r i i t twi ^ • i a f t CXI»111>» 
- 3* -
\ \ 








C XLIV ) 
Tli« <»pl«nAV and tr«fi« «imfofi««H«o of R« fttidi 
li« •fttlt i»v ft l**t« t f t t i t t tat «<m«««iit with a aMailav 0»m 
t»«liit •|»«v«ti««at tmw B« «n4 Rk« fl i lt ««Bf«rnatliMi fa valtda* 
tad by tlia •yt f t t tag aaaataat af tO a^a abaanrad I* tba 
• 37 -
At I th« aa]nsn«tri« «^fcvttt in ehaipArrel have 
thus hm» <l«£lfi«tf wteti th« •itcttpfctmi ol C«t3* X»v«vtt«n • ! 
thi« itttthyl fina alrsedy b««n d«nonatiralt«MS t» talift ptnee 
during fch« f0raat:l<m of IsoelispaiVVot fron eW^arrel •A«9l§ii«ttnt 
o£ / -«qoator i f i t eon£ormatloti to th l» group vas bated on aR0 d 
dafcA* TItottgIt «haparrol elioirsf' no Cotton of foot fti^ve 290 ara 
t t t amiooootato oxHtbttod a rHigottvo Cotton of foet around 
300 n» ( »» •Sfi)* Analysts of tho ooRfigttration of tho raono* 
aeotat© tndie . tod that tho G«13 mothyl i r rospoe t ive of I t s 
conflgarotton f so l Into a p o s t t i v o quadrant, whioh was cown-
terbalancQd hy C-ft, C-7, £ho 7'^^ lectono od tb« I2<<»0fl 
gronps* aH of thoa f o l l i n - i n t o tho no a t ivo (|ttadrants»^ho 
ontmneoiMUit of tho overal l nofiattvo o f foe t ean iurthor l o 
ftttrlbntod* in n i l Ukolihood* to tho CH -OAC i» 1^ } group. 
Had tho G*l3 laothyl b«Mi dxial strcmg nonbondod d iax ta l 
ifiCoraotton botwoon tho B P*C1I -OAC and t h i s group woold havo 
lo t t o «oofot>a«tional ohantoo tn ring C* r^iwl t lns in a 
strongor aogattvo Cotton o f foo t (XX1XA)» CXLV) and (XI.VI) 
«an« thor«>forot roprooont tho storooitttttotufot of ohaparrol* 












: la tin: ) < XLV ) ( xr*vi > 
Thee* fors^tatfone eh«8 ^^filfln* f i v« a»ymia«trtc 
«witrtt» in cfiap^irriR* In the aeetifi 4ttrlvativtta of eh&pBVtin 
s. dottblot e!u« to on« j^roton £• dtseerfiit^ltt about 5*00 ppe 
»it l i n «oupllng eonetAOt of 8 BB« t h i s • i g n a t , Aaeribed t» th« 
proton OR C*l, roquirtts t h i s tnd tfe* C«2 proton to be eeplanat 
an4 dieiciel* 
Chaf>«rriii on OKidattoii trith a«tiv«ted HnO. I s 
I 
e«Nivevt««l to «li«pavtinontt und the Lettet on e a t a t y t i t hydroge* 
a act on t«lt«« «p a iMiltt«ute of hydregen to g i v s dihydre»«li«p«« 
wi i iea«» Ceaq^evisoB of th* mti «f t h i s f o x o A ring satursfced 
<l«rtiratiire v i t h t lwse of 2*oim s tevo lds tod to the eenelttsioA 
that th« C-lO methyl i e ^ • 
g fa i tav a n a l y s t • of the m» data e f the ! • • & • 
devivatiire (t«vil) obtained hy hydvo«t«»«tton of one «f the 
a«td «at*ly««d« 
• 3f • 
G 
c 5,vii > 
thiit ring A/I' In trat^i fuie4 wit?-. G«lO acth;:^! P« orienfcwrl* 
Chaparrin* tli&reforat «''^ n be r«pr«r#nted in mt\%tt%ty «• 
< XXV I lA ) 
Struebural • lucldattwn of noCfvat |>yodii«is, in 
tlM i n i k i a i ttiasa VA« latgaljr tfap«n<lattfe <MI eti««l«al dagvadak* 
tone* Hawavav* s ina* tlut task daaada* auah akadiaa hava graak« 
ty tiaaa aida4 h% Kha aaa at aatfara ploraftaal «akliada» an4 tlia 
a ta a t apaakvaaatvia aakhada Itka UV» U , MHkt an« aaaa» 
• 40 • 
thrnvt^trnt ftr«> on ttMi ia«r«a««« 3tib»«q«i«iit to tho «onplt«kion 
of oaffioionk rfeta* th«e« toolmiquoot ospoeta l ly DHR and M*«t» 
oasno Into vogoo and «• ttio wsKimun d^velopiMint of <|ttaatifie»id 
ehamtafcry took place during t h i s parioda i t v&m t>ttt natuvat 
that vi^m «•« Mora ma<5a of thasa taehtiiquae la t h i s acaa of e 
study* 4 br ie f survay of tha appUea&ioa of thasa feaclmiquas 
in thia .^raa l a t.harafora givwi i>elo««* 
t l t r f tvo l ta t «pactroa€»py » 
In eatactoR with tha othav e las saa of a l i e y a l i a 
eai^ovinds, in qiiaa»inotd« too tha appl ieat ion of UV apaetret* 
copy i s l imi ted , waiag Largaly eoinfina«i to ecHiJugutacl eh::L'0»o» 
phoraae u'oodvartia ruia » ua0d to ao»put« and analyaa UV date 
v» 
have been eiada uee o£ in th ia area aa wall • VV apaetroseopy 
lii.>s ham. of p«irtieul£ir ht lp in ^ i i f e r a a t i n t i n g a >ong 
<^uaaainaida having d i f f e r e n t aabat i tot ioa pa t tama in ring A| 
<VXX), (VIXI), (XX}> (X>» and (KI)« ^naasinoida tfiiti the 
par t ia l atrnetura (VXl) ahovad and absorption at 209 a«» 
fnrtharaara* tha tvo produeta obtained en aci^s aatalyaed dehy* 
dration of th ia oyatiMi can be d i f f e r e n t i a t e d oa tha baata of 
tlV data* tha aajor prodoat (VXia) having aaidlntt» at 215 am and 
tha ntaav prodaat (VXXh) at 276 aa* Xeolatioa of produeta 
ahoving thaee naxt«At theraCore* ia an ind iea t ion tha «tti etance 










( I I I ) 
i Ci- i 
X 
n 




( VIX h ) 
Compounds with par t ia l t truoturo CVlll>» 
pr«dt«t«bl« abtovb in th« UV at S3«*a40 n»^^. Tko OV ap^ctra 
of tb« aabttnnaaa having th« atruatara (K) in r inf ^ *'• 
dmpm^Attt on ttto aot t t i tooRt on C*li* In .'^igaviiaotono A 
(XLVtlU which «avrioa a hydroxy I on C*ll» tho aaximi^t ia 
toonci to ooeiiv a t 272 • « • vhorooo a hypaoehromia a b i i t to 
• 42 • 
263*65 n» i s found to oeevr when th« C*il hydroixyt i » rnpinend 
by * knto funetioa « • in rtigalttUctone 0 (K'.IK). A ei ial lar 
«££eet ip al«o objicrvet'. with the C»ii hytlroKyl to acotylat«d 
(U) • This <ll£lerone« in tti* absorption pet!eirn hna been a t t r t -
1 ut©d to hydrogen bondtng; between the hycroxyl on G«ll a«»ct 
2A 
k©tef,reup on C»l in JUgak 1' actonc A (KUVIID* • 
•H-^ 
MeC. 
^ - ^ 
CM' 
•• 0 
( XCVIl ) ( KLU ) ( L ) 
Conpouttda with par t ia l etrueture <XZ) earrying 
e clftoephenol foneticw absorb in the UV at 2ftO nn* rurther 
eonftr»at ioa of che preaence of thin noiety «an be hnd from 
the t>atho«hroal« s h i f t fron 2A0 to 330 no proinnwd on addit ion 
25 
of a lka l i * at hae been obterved in the eaee of i^ruceaotin (Ut) • 
• 43 • 
H ^^-.^ ^^V ^ A 
H flCrlktng <ixaeipl« o£ eh< ue(> o£ VV «poetroscopy 
I s a v a l l a b t * i n the i n v e s t l g a t l ' n oi wst • 63 < ..ll> by v^eisnaan 
e t a l • Proof for l o e a t i o n of the t e r t i a r y hydroxy 1 tn C-l«t %»«• 
ava l lab l « fron th« UV dat«i o f the n n h y d r o t e t r a e c o t a t o (!: .It l )« 
uhoroAB il-tV} obaortted aC 2^0 nm, a d d i t i o n of « drop &t KOH 
• h i f t o d th« nlxlffiun t o 2*l*S^^* 
r\A 












c t . i ix > { I.XV } 
MST • «3» A«»R ( T.II ) 
* 44 • 
8M» 8 K « t f «opy I 
Sst«atlvtt osygimattoa* a pliMioaM»on «li«raet«r« 
L»tl« of i|«a«tlnoi<l«, eatts«« tha prokona to ba ahlaidad to 
d i f faraat axtanta an4 aariraa to apraa^l out th« abaorptiona ia 
thatv HMR in eoapavlaon to thoa* of atavolda an4 tarpanaa* 
Many of tha protona thua appaar at d i a t i a e t ragioaa tn tha 
apaatrs* Thi^ght th ia haa tha a££eot of aekiag th« apaatrum 
appaav awesema, tn f se t* aueh spaetra ara »ora aaanabla to iatar* 
pratation* Ctaan intagrata f a a t t i t a t i a g aceurata counting of 
protona* and tactar raeoivad a p l i t t t n g pattarna with lasa 
overlap making tha c!«coupliag exeavaiso aora informattvo and 
tuQAOingful ara aoma of the «dv«ntag06 tthieh f l o v out of aueh 
a apoetrum* aeeastonalty i t avon beeostaa poa«ibla to aaoign 
aft 
aignala t o tha ant ire proton popalation of a caolaeola • I^ Ha 
apactroaaopy haa axtanaivaiy be«i uaad in etructurat atudies 
i a thia araa* This , inturn» hea raaultetS ia tha aecuaHtlation 
of iraat body of HHR data vhiah i a of irnaonaa hatp in tha 
atvaatttra dotaraiaatiMi of aeapooada of yat unaaaigaad 
atraatoraa* Son* ioportnnt faatovaa of tha HMK apaetra of 
thaaa aoaipoaada ara auameriaad balow* Major aaooat of au«h 
data hn§ to ba ai f tad from p<3para daatiag v i t h iadlvitfual 
ptoht(Mg»tli« oaty aaaaptiwia baiag tha paper oa glauaarubin 
by Poteaaky at*l** and that o« «MR by Huraa atal***« 
Ag hot baaa obaarvad ia u t t r a v i o l a t apactroa* 
eapy* tha ahaorptiaa dua to pratona aaaoaiatad v i t h r iag A 
• 4$ • 
bav« b«ttn found to b* d«|»«Bd««t on kh« n<ttur« o< thia ring* 
t h i s i t a,l9o tru* of tlt« it«tiiyl group attachttd to C«A« la ca^m 
of eonpoiindt having A nethylatad diosphenal nol«ty In ring A» 
corresponding Ko p,t>.rtial •trneti ir* (K) , th in a«thyl i s obadrvod 
to reaonato at l*07*t*l7» aa & doublet CJ«i6*7 BR)' l^igki luet mi-
C ( .V) and Nigokihaniaeatal A (^ ^Vl) can be dited a« axr^nptaa* 
though thia i a aqualiy tru* of a hoat of other compound a Ilka 
tka varioua n igak l lae tonas , tfigakthateiacatala* Quassin ate* 
tha dottblat dua to th la nathyl ah i f ta npfiald 
and appaara at 0«90*0«96 whan ring A i a aatuvatad• Svanptaa ara 
aftarolida (LVU) and aaafcalanotid*^^*'' (LVXIX), in both of 
whiah tha C*4 sa thy l appear at a i n i U r valnaa* 
- 4* • 






^ !^- - ^ - ^ 
0\-^ 
< I.VH ) C !.VllI ) 
whttfi th« C«4 cftrt»on atom beeoa«» Sp hybriiJlaed, 
the nigiiat of tt;® nethyl group attaehod to ChtA e«rbon» axp«iii* 
e^fufly, «hl£ts c'ownftetd* Thutt i" eotspounds having tha par t ia l 
• truetur* (VI1)» 3« i« in the Mao with ehaparrtnCK/.VIlA) 21 
anA ratntad aubstanaat, t1i|« aathyl «ppe«ira batwaaa l»SS and 





1 ^ t ^ 
( XXVItA } 
• 47 • 
til kli« etos«ty r«tat«4 •or l«» of qiia«»ifioidt •t«ottia««<l wttb 
tht f a r t i a t atvtsaktir* ( V t l ! ) and oharaefeertiad by an 
<^ ,/3 unaaturatttd aarbonyt syt ta^ ia ring A» thtt vinyl aakbyl 
i t attaehad to A "^«arb<»n of ttht* chroaaphore and i s «orr««pond« 
innlf c'asbialdat) furthar» Thla i iathyl , in c «• of clidpaerlnona 
« « • 
t!,iy.) and gtaucaru^inotia < UX> ' and otb@)* i!u-9ta«««i appaair 
CM 
a. R 
« IX ) R • » , 0 OH 
'! I 
( i«s ) a • - o - c - c • CB^ c u , 
1 2 3 
ca. 
3 
Xh« C*4 Mthyl aigttal i s utiaf£««««d hj^ tba 
•truatwral thangM tn riiis C and » and tli« a v a l l a b U data 
iMdi«at« that t h i s • ISAAI ! • shiftad a l tgh t ly d«wifiatd mhmn 
a •«l»ttttu«at i a tt«a«Rt at C«ft« Thi« aattiyl* tli«»» «pp«avt 
at 2«0t» 2*09* and 2*22 !•§<?< •••Re«i«ylosy*«hapArritton«'^ 
( U l U , i X«tlsl«ytoiqretiapavvtii«a« (LXXt)'* and • <^  •hydvoxy* 
tliaptt»rlaon« (LXlIt) eoispavcd f 2*01 U cliapArrl«Mi«'^( I.1X) • 
• 4i • 
0 CH, 
11 ' • cv\^ 
' N CVAb 












Xhtt C«l3 se thyt group resonetot bafewAttii l.OO an4 
1*10 in a larg« najorl ty of ooapoundis of dt££or«»t ttruttturttt 
36 
aon>« •xa»pl«a of which aro «hapavrlnon« , ^ v<. •Son««io)rlosy 
ehaparrlaono iU^li , 6 X .Tigloyloayohaparrlnono (I.XII> 
ehaparrta^^ (KXVIIX) and Nigakala«t«n«a^A fXLVItl) . B (XLIX) 
and C (liXIV)* Ulth a tthaag* in th« ta««diat« •avftvonaonftst 
how«vov, thm atgnal of ttifa ««thyl I t ahifkod 4o«fiift«ld« For 
in«tan«o whoa a liydroiiyl fa attHfttid o« C*l« aa ta Hfsaktlaat* 
on* E (UCV), i t raaonataa at « a iag la t at 1*S1 wall with^ia ^^ 
vanga a£ tha aalculatad vataa i'^ * t *2 *^  0*27 Pf«> • Waatloa 
• f a dottbta bond batwaan C*i4 and C*lS atoaaeaaaaa a dawn f i a l d 
a H f t to I .SO, aa ia ttlgakilaatana'^ K CUXVn and aa doaa tha 
laaat ian at a aarbanyl at C*12 in whtah aata tHia aathyl i s 
faand ta abtarb ia tha naigbbaurhood of t«47 a*g« aaiaffolida 34 
m 
«•%«»• t» tfv (i|u*(i«|fi { ! > • $tt«i«ti iral «li&tts«c ta f t a f A lias a# 
I (-1 " 
({.KSVI tk m n 





C t t K V l > 
Ml C«tt» «a<i tb« a t f a * ! 4«« to tiia aatbyl l«««tMl «« C*|0 t « 
touatf t « api^Mit f a i r l y 4<MHI f ia l t f a« lia« hmmm i^aarvatf fta 
• tar«t<i t • fff«a«a«a of liy4iroK3Fta i»4 fBotliyloao-4to«y f»a«t> 
iott« «« Co|i aaaao t l i l a atyaat to af»p«&* b«iiio«n t»4*l»S0 
tHNMroao aootylattatt mi tlio C*ii , l iytiroi^l oaaooa ai^y f t o U »h 
• l i l f t * i» ««oo« vl^oro tiMi ootoaalo ttarrlot • liotiqrlatod 
4toayli«aol aoloty ta v t o i €» • » . , ilig«litlio«ia««ft«l^^ ftCUVltl 
a»4 <)»attta < l ) t h i s aotl iyl gwwtp abaorba «« l » 4 f * | » 4* 
so 
TIlit sitVAt «fi>4kft«« l»«t««Mi t * t Aa4 t*S in «Bl>«tfta««« ftt«tt«i< 
A%0i wicti | i « r t t « t •tvii«tisr« CftZI) &• h a t httmm obt«vv«dl t n 
tAt 0 
O-^ N^ u 
t h i s ntgniito tn •aiittdsrta A ( V ) « a ^^uaasiooi^ of uneoanott 
• t r t i«eur« ehtu «« thy l luie b^cn not«it to a{>f»«ar fuvthar 4&w%» 
0" l- •G 
^ 
t^ 
/ ^ \ ^ 
i f I 
• SI . 
Tit* • i«fi«t 4«« to tli« t«if«t«yy isctliyl tt«iij» •« 
v^VfntmtLtmA at C* l l A»4 eh« iRftr<Hltt«ti«tt • £ e liy4roxyl ftt C*lS 
« « « • • • i t « • fthift tf««Nift«t<l fttttti«f tbiMAttfte of i t t 1*1 
dlamtiil r«l«tii>a«htp «ritti th« hydroxyE« S4^« otber fA«torc» 
l i k * th« ffie«tytatioii of t lm by^roaorl at C* l l» prmmimm» • ! « 
attfctiyl«n« dioxy fttnetlon <HI c*|,l — C*ia «»<! <»f a doubl* fecmd 
b«tw«4Mi C*l4 sud C*tS abiCt tb i a aigaat sars i t ta l ly 4eifn f i « U . 
On tli« aacitraty t H « »ie»«l a l i i f ta «^ft«t<i whm a hydroxyl t a 
f>r@«aat at C^lAt Ktialt;tla«t4»»« » (l.XtX>, trfeaa th« a»t2 ttydroityl 
i t a«t;Hyl4it«4t Ktgakttaatofia E (X!<tX)» and «fli«n the r iag B t « 
in tha forsi of haai£C«tet A(I*VI}* Thia aigsel l a ufia££a«t<^ 






f I.XtX > 
la a t i t rg* nimiiar of «mB{»a«iii4a th ia ca»t»«a l a 
iiHi«ttoiiattg«4« til • • « • • ! thaai i t twtmB an osttio bridgo with 
e * l l a»<l in »m»m wi th C* |3* TiM iiotlqrtattii jprotoMg of CM ^O* 
sa 
tmnttm ttt C*t« Th4iy» t;fc«r«£er«t aovtt&lLy «ipf>*ar A« an ^ 
«<kntrft4 at 4*01 CJ «• 9 HB) • Oa ac^feytetton 6h« littaik«tttl 
syttttm (lorti&tly elttav«« anit forisa n primary a««t«iiyl« In 
t» 4.25 ppm (J«t2«6 Ss)* 
c^ ^ 
f XKVltIA) ( UX ) 
In Att«Btlitii(Hi« (!*KXl> and ftt« ««ta«««ftt« Cl*JlXin A I « « a 
« t» t t«r itf C«*t t « wlkMirirsi th«s« |pr»e<Mtt •f{>«artng at 3*A4 «ii4 
S.M CJ«t*f 8«> fttt tiM f«fftt«r «iid «t 3*»« and 4.ftf f Jttl2«ft Bs> 
la tiMi t a t t t v * Vatnaa t^«ttm4 l or tNi»« >«• (««• la Aitaatlit* 
aaaa'^, ttia aaatata of Clattaavubaiiaovatara^a CUXXllt)^ aail 
•avavat atliar aaapaWMia a l s o f a l l watl vlKHttt t l i ia vaaga* 
S3 
c imi ) i, UK^ii i 
Q^  
N^C 





- - 0 - - ^ t^  
h^  
< tKKXIS } 
• « m « « A li«itftk«t*t «iol«ty fttivotviBt C*|3« lA th is «as« « ! • • 
th« ««thf t««« i^votMi* Appear « • M AB 4|»AVfc«t «t • I n i l i i r v«U«s 
• f S*S ttn4 4.ft9 ( J « • KsK 
• S4 • 
OAc 
1^ 
( S.XKIV ) 
Tim la«t<mie pt&tim «ltuat:®<^ at C«7 aad whieh 
Ificton* fuiietft«»« 0PP«ara a« a eh^reetariMtie mu j u s t l y 
r«e&gnl«Abl« t r i p l a t I lk* sisRA'^ In tbo re»;Scn o£ 4*$« Xn {:h« 
43 
•Acimtitf of !:h« ccnapo a«S« of t..h» i?tge.kt I-letc^tite 8«ri»8 i t 
ipp9^.T» hmtvmen A»l & 4* 25* '^ iow«v«e» fttt tut stances in «rhie!« 
tth«i C*t4 sarriaa a hydroxy I 4««bi«t«Sing «f thitt pt^tmn h. n 
t««n «^s«rv«4 a« in fth* ««•« lttt«litlA«t4Mi« M lUCXI^ I And 







S t « t l « f iBfb9&rifti«m h«« ftlto l»««ii »a4« fa t h * tilv««tiS«ti«Mi« 
Isatfli it t » th« •kVMttttir* ^f ti.s*T« iS < U t ) ^ , Cmi^«v«d to th» 
t«t*«*««l;at« (1.1X1) la wlil«li tbfts pwmtm r««wi« tM * t S * l t i t 
i t tbiaUotf in tNi A«ii}^r«4«iriir«ttv« ll»tV) an4 4ipp««rt « t 
<A*7i* to th« r i a g i> lt«iiift««t«l»» « • «s|^««t«d» Clii* pvetim 
• h i l t d upf i« i4 •«fiai4«r«1r< ty im<i «pp««v« ^•tw««ii 3«7S <• 3*95 
«0 & i»ttlt i |»l«t* :^:«Am|it«s «r« Hift«k|l)«niftestel A ( t tV I ) * E (t.:iVi:i)» 
HefO 
'XK^OH 
c LVi > 
( LXXVI ) 








In iitiadtiasitfa ia «l)t«li tli« CHI siatl^yl i t f va t t iMMi l i t t i i 
• i t l m i ' a t l i«Rik«t«i t •» t t t t v t * t i l t vtagt •^•r whitti t H t 
l^fttoai t^ptavt * a t t r t i r t ^awa t a a t i ^ a r a b l f «ad iatratiat>ly i # p « * r t 
bttWHMDi 4»ft aA4 4*»S tsaaipltt V t i ag a t l a a t h i a a a t i l < ^ l l ) " «n4 
a t a t a t t «»f gtaatamtbat t 9 * i t a « a t « r a t « ( U i x t l l ) • ta t lw 
• • l a t a t a t f a iriitth t lm e«4 t a v r t t t aa a t t t v f i ia«tta»t tha C*7 
pvataa a r ^ t a t t a t a 4aab&at ( J * t H«> %at«ata 4«S0»4»iS mm 
• Si • 
«*as«il th is pvtitan to «ipp«r» ftt 4*3t &• & <t««lil«t «§• 
37 
$•!>• of th« ipHttt«tiiaol4» havt lr««ii fmttttf t« 
««irry «» •it»«y«elt« a«thytMi« a t C*13t «iin|iar«d t « astl iyla ia 
KAjorlky •£ thoe* th«»« v iny l protiin* OMsalty appmat b«t;w«*n 
S*a & 5<S a« fctro ft«parat« a igna l t t stt l isr «« bcoad singlets ot 
as d«sbt«ts CJ • I Iis)» ttt & t l l ikat i l ioodt ^spsMidieig on oxpsrt* 
»«At«l eonititlatts* Z» <ioliy4roait«JB«liftii9»s ( t i x v t i l ) % ehoy 
^ppsav as <lo«t>t«Cs at S«2 s otf S«3 (J «• 3 «psl trbsfCs as ts 






i l l f bXXVIII ) t « •0»C»C«-CH2^CH3 
I UXtK > 1 • OB 
Aftotliot stviisttttsl fostovs of f«ss«ii i«t4s of 
vsvo ••««vr*tt««t l»ttt ossi ly 4oto«tSil>l« by ilHft «po«tros«iq^y i s 
tlHi l»mis«n«« of MOthylonsi tfiosy fmittUMi* TIMISO | i totoat sppssrs 
S« «« • 4oiiVI«ts St 4»f t it S«iS iJ m t B«> to r t « t « s t « » ( bXXX) 
• Sf 
*tt4 «t «Miy«v«l>t« v«t«tt« in ottMiv ««M|»«ttiid« ttg* n t f i d i t I • « ( « « • 
lAtO 
( 1.x XX ) 
c toiKxx } 










Wlt«tt rtfig A i t «rof9atta«4« tli« t«m aroaatif i 
a«tliyt group a.pp^»t at t»M and 2*21 a* two d l t t i a e t a tng lc ts , 
And t t i * tve av(MiftCt« pr^tofis app««ir st A*98 a» A 2 H ii«alt vg* 
cbAparrol (SXIXA)* * , 
OH 
T 
C XXUA > 
• ! • • 
111 (Brnm^mmAtt liavtns ••tmtiHwi hf4toKfl mt 
< l«»S*tS Rs> • • A d««lll(it; «hf«ti f t fottSHf down f i « i 4 frea the 
r&ng* novAAlty ««e«i»fced for •ii«b t3fp« of |>vo6oo»« Tlii« dotm* 
f i«td s h i f t hat l>t«tt attr ibuted to th« oKys«R fttitetfon loottod 
i» tht t t o t * pt^vtimlty oo C«t2« Kor«ov«r» th« eli«fni«f.l s h i f t of 
1]*1S <!«p«ndt upea tito n&toro of th« grott|i at C*l.t« Tho if»l.S 
eignftt i t tb i f ted itown f i o H vfetn tfit i)«!iiitt«otAl or « byelroxyt 
e t C»|t i t r«{ito««i<$ bf a koto i^ro»|>* Tfe« %»v»ad footttvot eiiontio<* 
nm& At oiro hetve bflto «f»|»tioi OKtwfttivolf in t!to iJotornlnatioa of 
t truetuvot of quat^ioo^fis* tm&toli^,mt osrigtnatly i to ta tod from 
Ai!«t»tiuit a l t t tKisA iMut Atsii»«<? tlio etmottivct (LViio)* t l t i t 




HC II ^^ 
i i»nu } C LVtl > 
l lMMlittAttOM o f kllO t o o H * C * tpootVt tO t « 4 f « a t O t f t l l A t t l l « pVOtOA 
• t C«f ofp^iiArtil at dwtlblok at a*ft i f * * 0«Hi%t« vott«ot««« 
St 
•^ti«vtai«stt ttt«:« «•€«!»tl«li«« thtt AX t ^ f * « t t t r • ! tl»«ttt t l t i ^ t t t t . 
Thit ttrtt***!** « f Rti«ikit«t l i»i i« t*CUUIV) «a« 
iivrtvttd ftt ftftor • s t c n t t v a nit«Et«6r 4l0u1>t« r*«wti«ii«« • t i sd l*** 
S (^V> vat « t « s « t y r«Ufettii t o ntg«kite«t<Nitt C { L i t ) and E U L I X ) . 
K7 
i^ .-. 
^ ^ V ^ l 
r\R, 
^ 1 i ^ ' 
,N3^C-I t-^ 1-1 
"^ t ^^ K 
1 2 3 
< ii,tx ) ou wm II 
Rii«ittUctan« SC LV) «iiff«tr«d friw lltgalctliiet«ti« i(Kt*lX> ami 
€(t.lVI in liAvtBi •» «Btv« liy4voi#l f«n«tt<Mi* Ki(|«kil«««i<^« 
f- m4 C iMMr« f«tt«4l to Oftvvy two oooondmry and %«« tofftftorf 
nothyto* vliovozso *»& ofiootvo of Mtg«i(il««tottO S iodtootod tb« 
ipvotonoo of Otto ooooodaty aftd tlivoo tortlory ootli^lo* Sftottavlty 
to tlio olio»t««l tlitft «Ad %hm mi l t tr l t« t ty of tho otosol doo to 
tbo o/oftoto proton «t C^  C$*S rpi) ooRSoatod that tiio ostvs 
liydvoayl ttwmp to loootod ott e*tf mod oot C*4« trtodiotton on 
tlio ptotoii K^ovtot At $»i»1ii (Ml) oooaod a oolloyoo of tlio frotwi 
dooblot ot 9*M iWm) tato * o l o t U t aad %hm ottior trotoo dov^lot 
«0 
At a»S? <it*l ittt<» a • t n s t * t * H I tlut vevcr** «i(9«t'i««mt» 
trVA^tAfetcM WR tlw 4»«t>t«c at 2*ST «h«ng«tf t lw f i i « r t« t At S«S4 
ta to « doiibt#t. Thl» f i imUIr iifit&bti»h«d tl»«t thm hy^irexyt 
Ut9Up ira« t««at«d at C»t3 l««dlnf, to pArttft i AtmetttrA ( L X O I I I ) 
r^r r ing C« T%AS« #vtd«iieAA eottplA^ vtth th« converaion of 
nl§Ali| la«t«n« E fn to t^AAsin through Aov^rAl Atttpo* f ina l I j r 
AAttl^d th« •«riii«t.iirA of tbo forBAr &» C!«V}« 
•CM 
M » t « I^AAtyoWAtOry l * T | | » A p p t i t A t l O A o f H A S A ApACtVOffiAtArsr 
At tow VOltAiitA ( i . O * l S AV> Aff0f<lA<i A MOtlMNl f o r AAttttVAtA d A t O r * 
Minfttien of aotoowtAr vAtght with IAAS ttiAA t ng of A oawpooaii 
wittoh of foot tiam onrotiAhto voAWito le^tAtiiAti on olonootAl 
AOAtyAiAf With A higlMir ionining voltann <T0 ««)« fVAgtBontAtion 
of tho notoAttlo o«««VA and IMAAOO of tho frAgnwnto pornftt to 
4rA« AAon VAlnoht* tnforoiiooA rogor^ittg tho otrttotitro of tho 
•A«ptoA« TtMi MAOO ApngtYA nf fttAAotnoftd» h i t t o v pYinoftplng iMtvo 
bnon A«h|o«t«d to 4«tAftt«itf iniroAtlgAttono by Poloai^y otol^^ 
A»4 MnvAO otAt * • p^lonoky otAl Atntfioi tho fXAgnontAtion 
pAttotn of A tAfgo noahof of fnoAAlnoido gArvying howihotAl 
«t 
ltnltas« &» r ing C CUXXIVI «ii4 « U t « i f i « d th« i^«ictttfiit of 
1 t 
i I.HXKIV ) 
^TlyE» , | f i a i f f i l i l l ,OT „»* A««lyiii« ©f tha »»•# 8|»««trii« of 
Atlffittfclioiio (LXXIVA) Aftd i t s 0»i»lkft d«r lv«t i i r«s ClKlcm) md 
C UXXXVO tii<lt««tiMi th« g4ni«fti» off tho K«£rasei4mt to li« at 
fol lows* Ttio C*t l • C12 bond to f l v o t brokotf whtoli i « feliovoil 
^y « iif4rofo« ol i i f t fyoia ttio oottijrloaio brtdgo to C«t2« X|ii« &« 
fottowod t>y ttio oloovogo of tho €•» ^ C * ! * oad C»7*0 bo»4§* 
Atloiitliooo C!.XXXVA) thtto t«vo vtoo to th« fvogwont mi9 XAt 
fr.xxxVA> o«4 AtUatliono fO^i iott i f tot l ior (Lxxxvm) m4 l l * e * 
nottiirl otiior (UXXVIC) to fr«i«o»|Hit MTO iftS CUKXVX & or C) 
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posod ifAOn tboroloto* soaght by carry ln t out tbo •Apo«ift«(a$i,oii 
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§ •1 th« CdttiiBA t '« lng •tttt««f w i th CflCl cflwitalRint l i i e r o a t t n g 
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OR« « f t l M ««H^p«»a«at» l « » l A t « 4 thus ..ntf wM«ti irac lK»«ttt«Ao«« « • 
T U : « • • « t y « t a l l i « « d iwm At l iy l a««tm%«»»«tli«ttol t « g t v * «ot«ii»< 
t«»« • • • i t * * Mp* a M * i O * » hB ««« «w»ti4Mi w i t k tlitt ttftS^ftky o f 
•klMir •«i>tt«i i««« t • • ! « • • * twmt thf |»tAiit» t t i t * •»t>«t«tt«tt «#«• 
« ! • • ••tvftx^^ly l » t t t «v« I t « » • f»Va«tft«atly tncotttbtt t i » wa%«r aa«d 
•«b«y afi4 • • t » b l « I n ip«t«v • • i V M t * * irl i«t««« t t i t « • i ib«tatt«« 
wftt t t t i i « U b l « t i l Afttmit bt««ffb»ii«ftft» I t 4t«««ttp«< « « t l l y i n 
•^ttwis ttm tttm «lift«li i t tt«iil4 %• v « $ w i « r a t « l «tt l i< ir by 
• f 1 • 
•«««tttn« this |»t«dii«e «lt«i 8av« «« liit«R»4i bttic «•!««» on 
hat 1>«m «t««»«iat«d with th« pfBunmm »t ftltirtt* hydtoiqpt ftii 
3S 
•mspoitii^t i»olat4Ml frMB siM«rottb«e«oiic {»laatt l>y Oi«««K«» • 
.Tli« uv sfiiteevgi of thi« pvoducic w&« f lat in th« 
MgH wave length r«stoat and only oito ttaidl«a was appariMrit at 
20f na* probably arising o«it of otid aboorptiim duo to iootatod 
doitblo bond or bond** Tbo abooaoo of o( » P •tmoat«ration in thio 
0oto«ttto vat* thttt» vary no«b indioatad. !*a«lt of ?i— 77 tra«»itio« 
tov intooaity a^aorptioa in rogion Z1S*i99 na atao axettt^ ^od tho 
pooaibiltty of preaoaea of aataratad earbenyl fttnotiocia* 7lia 
absorption at aos fitst tbaraforot aaa bp attributad to tha 
ebroAophoro (CRj)£^ C*CR2*0B« Taking tttia ant>atan«ii to a qoaaoia* 
oid on biogonatie ground* i t ean b« aosusod to havo ttio atroe* 
tor* fCVlZl) in ring A» ea a l l itha ottior potsiblo variants 
o'-' 
ov\ 
I CVllI ) 
m*» b« sK«|t.ttd«d «0 tha hasis of tfV data* thm eoloar roa«ti<m 
tofsvrsd to abov« also s«pp*rt«d this hfyotlissis* 
• I 
an4 S420 « • &*> *^ <^^  liy^roxyl tm&io»$ which evakt^tad to fctia 
•Ki«««««« of hydffogon biMi4a invotvtng tlio hydroxylo* tlui 
•o«4EHidttry natttto of thm fuiKsttoA « « • Ctttrthov apparont la the 
IR by th« ptmumaem of stvong p « ^ « duo to € • • tfevoohing at 
10SO*iitO ««*^« In tho cftrbotiyl region I t 0howo<i tvo i t reag 
I'ptttf ®t 1750 an^ 1730 « » * * • tho i io lub l l i t y of th4 i »ttb»ta««e to 
ft<|tto«ia a t k a i l hsi already ia^ioate^ i t s laotos^ltt natoro* Qm tho 
bceia of l!V ilattt tho yroeonoo of oonjjogatod ohroiBophoreo could 
hm excloc^od* ti«a«Oi ono of thooo b&»4« ohould orlao froMa A aim 
seai^ero^ (c^ ) l6.etotto« Tho fro<|tto«iey a t »hieh tho a iater Oiirho" 
ny! bond appo&rod further auggoatoil that I t aHould atao have 
roaolted fvom a a i e l t a r or an eater funet ion* Tho proaonoo of 
an o l o f i n l e fonottoo In th ia ooloeisto in apparent froci e. 9mst.ll 
band afpoariag a t IWO cai*** tho prooonoo of tiHi f a i r l y atrong 
band a in tho C*tt hwadtng region of alkanoa trhloh appo^^ro^ at 
89S tt»*^ and 840-« ie «ai*^, avSlift«tod tho Iftkolihood of tho 
prooonoo of 2 t a o U t e d o t o f i » i « fonotioao in tho »olo««l«a* 
At otoMMtat aoolyoio dtd not givo vopvodnotbto 
ov • a o t l y itttovprotahio rowi t to* tho high rooolution auioa 
apoetra of t h i s oifthttanoo wao dotot«i«od and in i t tho 
ttoUooUr ion appoarod at « / • 4 7 i * n 9 4 f whioh oorroopondod to 
tho laotoootar oo«poaition of ^-S^SA^f* 
f'roooaoo of ono E "taetono und another oater or 
laetono fuAotiono oatahtiahod 00 the ovidonoo a««itiario«d abovo* 
• f • • 
f a i r l y «aoogti» «%>« owiciiitioii tbat t h i s Mtttiataiit* i « « fvaatfta* 
• i d * I f t l i ta •«!)•««»«• was tak^n to b« a quaaafttold* aoaaldar* 
ing <tb« nolaaulav farntttia at:ertt>ttt«4» twa optiaoa wara 9^mi$ 
aithav »a e«naft4ar i t t« t»a a C^j V»a»«i«oi<l ©t tha a inarovl ida 
typa ar a C ^ qufiaeinotd wtileb i a asfcari£iai! with a C*S &eid« 
t t tmd I'V 4ata pvacludod tha foreter p o a a i ^ i l i t y t of eouraa* 
aa&umiag that tha groaa atxttatuval and funet ioaal <a&turaa ia 
th ia noleeula wara not eeeh d i f f a r a n t I ros thoaa of quaaainoi^a 
reported aart iAc* '*ote a»t>ata--tial avida^ca in sapport of th ia 
6U,:sesi£on vaa for th eamtng fron tha a.iaa apaatral dat&n »hieb 
attewa^ iba praaouaa of fregvaata aocraaponiling to n/a 37d 
(C^l^)» Appaaraaea of aaeh fregnanta ara taoretally takaa aa 
avidanaa in aapport of tha axiat^nea af an aatat fanetian 
iairotviag a C-S aa id* • 
fttng A having ^mm favaalatad aa ( C V I I t ) . 6 a f 
tha f aiqrgaa luva baMi aaaaaatad f a t and barr ing any a a j a t 
atraatttvat ahaaga thfa aahat«^aaa «aa ha faroalatatf aa ( C I X ) * 
Thv«« Kara osygaa ataaa hava» ta ha aaaauntad fa r * 
• 10« • 
0 ' 
Inselubitity of thta sobstnE^ec in th« u»it«)il MKR 
8olv«ata n«e«<^«sit;at<t(3 th« dotttrsiaatioa of I t t HHK d«cit«refiy 
ridtn«« M!SO «ae not foiroarcHS a* It «<&• lilt«ly to aa«k «onft 
v i ta l ei^nalt thi« i otng a heavily oit9>genat«<! a l i«ye l i« ayatAn* 
TIM mtk Cftt* 9) tbua t«««v4ad imbtantiatad tha liypathaaia that 
thi« «a« a C qoaaaftnoti of oaual atrttctnrat faatnraa by eha 
app«aran«« of tba «ibi<ttiti»a« C*7 laeto»i« protwi aigiiai ClH> at 
4*$9 fipB* asraaftng in abap* a« ««lt a« eh«Ml«al ahift witU tboaa 
rif»«vt«d for oneti (|ii««aittot4» • 
This tp^atmai was «ltevattt«ris-^tt« ta tiMi «|ifittava« 
nmm of a |»atv of •tgiiatt at 3*4 and 9«4S» <t l •aeli) whtatli ostii* 
bftod mit«al ««ii|iti«g of tlio ovdav of t «|»a* Not only did tli«t« 
•ttttala hav« vofir tMi«aiiat «li««l«al ahiftt «mi||^ arod t* thooo 
ii«VMilly oncotttitttvod fa Q «|«a«8tttoldti in ohafo and Mttttplt* 
• t ty a* wall tlioy dtffarod fvoai ttio ««ittiii« ottaal** TIM «%OV« 
«kava«»art«tt«« Bad« thoir a«attn*wi to a itv»t«al Motliylon^ 
<S«<>I • • • • n t i a t t both of wliicti proton* o»« notialty t«f»«vt«d 
lOt 
CO appcttt qi i t t« n«av t« « i « ftaotii«r, tk^ lv • y t i t t i n t «<Mi«tanfe 
baiBg of th« Atdor of 0 — 2 Us i f th io fnactfon v«ro to b* « 
part of tho ring «yo«o» an4 not of th« •o tor l f tod a«fd noloty 
i t ««• rofioofiAbto to iiiisiimc i t to bo lee«t«d at « pos l t toa 
whleli us lift I ly i« eecupiod hy & ooeondftry notUyl* Iho Moot l iko* 
ly pooit loa whieh eould bo 30«i$R«<i to t h i s faootiaa woo C»i3« 
S e m i t ing of cho Co«eehyl gsgion <ti cho i^ HR 
tttoagb inconclus ive fron t h i s i^olckt of viow* o t i U di4 net out 
«t<!ci t h i s p e o s i b i l l t y * In t o t a l , e ignaie cortoopouding to 
4 flisatbylf w«ro appAr&nt in t h i s region ut l»0 (3U, j JM7> 1*21 
tlK J .T«i61» 1.35 <3H, J 10 - CHj) ^ad 1.^5 (3H, 3>. Ihooo s ign-
a l s* ttios sttggoete^ tbo presonco u£ only ono socon<l«vy Kiotbyi 
t#hteh «ouid bo looatod ol thor at C*i3 or could bo & p<:rt of tho 
ftoid HOiotyt OS ^is«mos«d oarUer* Ttio valuo at whieh i t eppoa* 
red was hoifovor opf iold to tho vatno aora« l ly associatod with 
tho C*13 oooottdavy siothyt wbieh «it«ally appoaro botvooa 1*3 and 
1*5 At t h i s |«fi«tttffOc thssgli t h i s svidoooo sosld ba tahsa only 
as a p s i a t s v roi |«iviag fsyghsr s«hsta«tiatic«i» t h i s svhstenoo 
sos ld ho forswlatod pavftiatly as (CXVXIl). 
(CXVXtt ) 
lOi 
A s l g M t §9VAt9A at ««20 ( § 8 , J J « l t } ttt tli« KHIl 
«C «t VAtii« tf««ttfl«t4Jl to protottt nerttKlly enec»nt« «d in an 
c i l l e y e l l e •yt tan* Signatt &t e»«f>&rabl« valttct wKtefe bav« hmmt 
etcaifftiad to th« |>rot«ii At C«tS* tti« • • t « r raetfity at 90 t^ofng 
iitt^eh«<^ to thl« pos l t ton* This t&vonr*d a aisaitar tooation of 
tfce »fflt«r j;pp«!«<Sii8« on C-15 In t h t s Bnhttt&ne* &• thl» «igttal la 
fttt elioaieal «h l f t a» ^^otl a t s p i i t c t n g vnluao t o t a l l y eorres* 
P<$n<i5-cd to th.« v«tu«t Yt?ort«<J» Part te l s tructure fof 
13»ta*<I«il}vdro93c««t«in eoutd tli«irafo?t h^ «i^cnd«(d furttiev to 
( cxtx ) 
Th« ai»tur« and «lMi»t«al t l i i f ta of tii« wotltyt 
• i gnat t mi^ffortod ttM abovo foVfiiitetleii>» TH« t v i p l « t « and 
i!««l^t«t 4tt« t o tlio Kottiytt *f»po«viog at 0*fS and 1*IS t«ay««tt« 
v«ly» tiMa aawtd b« aaatgaad to tha ••«oii<lary and ipvfaary 
•a thy la of tha aatar aoiaty* Tlia otbar tvo o igaalg a|»p«attng 
at l»H and | « t a t a« a flviflrlata aould thaw ha agaignad to tha 
• • t h y l a at C*4 and C*tO vaaipaativaly* JiarKatly» tha C»4 aathyl 
afF^Nira datmftald aaayavad to tha C*|0 aathyt ia ^aaatttoftdg 
t»s 
tiaviag thm <t«««rtb«d t trvett trs in r i n t A , hut in tlkt* •« •« Kbii 
br*«4«t aatur* •§ th* «it«i«l apMartng AII | «S i MitsMttat 
a l t y l i « dottpitng n«c«MtK«t«<l th i« ««viirt«t of «»«ignM«Bt«« 
AptP«av«n«tt af « s ignal ••rvnapnading to a v i n y l l c ptoton a t 
S«7l fbr* J ) atao indioaeing v i n y l i e ceopUngt ad4«d attppott t o 
tltia farcittltttion* 
Tlio faot that Clio HHR aataltliaiiod tlttt pvoaanoo ot 
only 4 noehyta in tho »ol««ulot tw« of trhtah its.v« tio bo ptaoo^ 
en tho oater part* waa a oto«iiv imt ieat ion that 2 of tho 4 aotb* 
y la aneotsatoroef in tho naval C«20 qnasalnold akolatmi &va 
fnnetlon^tiaod in ths noteeu*ue* mm of tha@o hava .ilraady boan 
au,!.>,ga«e«tf to bo |$ir«a<«nt aa nn axoeyet io aothylono .-^ t c*i3 in 
tltia ne loeolo* Tho fonet ionaI iact ion of tho f:ertiary nothyl 
tooricfl at C«tO vaa* theraforet very muoh etppe^vtunt* 
In aavoral quaaainoicia an onicio brillso baa boen 
roportod to bo proaont Unking th ia oarhoa oi thor to C»ii or 
C*1S« AasttRing t:h0 oxoeyctio atothylimo to bo ta«6to4 at C*llt 
suah a bridgo in tl%ia inataneot eould Hals, th io oatbou only t o 
C-l l* Thia caKlbon boing adj£.««it &o l;ho aaywaotirio owitro a t 
C»lO^ t{ nono funatiooaliaofS tho tiio hydvogona «o«l4 itaiiootod 
to ha non*«ft»ivalont* XB a l l anoh oonpotMida thoao protoaa bavo 
thtto boon foottd to appear &• an AS qnartot* Suoh an iA qaciirtot 
i a found in the HHR of tha oatiat&n«o urn i^oll at 3«4S (1B» £ JMIO) 
and 4«l (1B» j|">J«|OK«> • Tho oKiotanoo of an oiiido bridgo oan tlnio 
voagoaatly* b« a«aii»od in thiM •tthotaa«o and ag oitob a Ifnhago 
* 104 « 
hmv in a t a r s * •naovtCy • ! « « • • • tmtmlfd to « h«»il i«t«t £tt«4B* 
ttottt tii« f « v t i « l fttvtt««iir« for thim tiibstftair* •aa r«a«««iAbtf 
< CKX ) 
Thtii •truttCttftt i s •upportvd by th« fact that IH 
s iagt«t spp««r6 «t 3*34* This fttgnet «an he assigned to H»9 
trtii«h ssnsitfsring that all nsigbt^ottring sarbons sw <i«void of 
hi^dregonsf theuld natttrstty sppsar as a s ing lot * '^oroovor i t s 
ebsiaisal s h i f t ats« t a l l i s s wi th thos« assign*^ to t h i s s^rotoa 
in s io i^ar aystoas* 
This • t t u s t o r s aoseuat '4 for sight of ths »iao 
osyg^ms prssnat in tidts aolsottls* M>?«arans« of sftgnsi *« 4 * M 
a t a s i t g t s t asds ths ts««t ion of & hydroi^l on C*ia l i k s l y * 
Stteh « prsftofi whoa 14 h« sxpsstsd to rss<Hiats 'lown f i « t 4 ««s|»ar«d 
to otlior protons under onygso < « • to t h * deshieiding e£f««t of 
tho te rn ins i nsthy lMo* I t would sloe appoor ss a s ingts t * 
a«ns«» tho strusturo «an now f i n a l l y he onpaaded to CCXXI)* 
CH3 
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Th« Kol«aft}-^r ion p®al; appe^v«d »ig 47w • 2l94f 1 
fe'-4« ii>a88 9p«etrttR Cflg»io) eorr«ipoRdin- to th© aic»t«enl«r 
ewsponit ion ^25'*34**f* ^^« fraga«a:ttati»tt pfttfc«r« <i«aD 9nt4r®ly 
•&t» b«ftng p r e t c n t tn th« «p«ecr«>«« The g«Ri««it of tUtt vaviott* 
-wije, 2,/^n 
( CKKlh } 




Aa ftattttttUng fMttivtt In th* ttasimmmtmtion of «M» »ol*««l« i§ 
t;li« AjpiioarMica «f a fr«g««Bt at • / « 111 C^^^ *^''*) wtitali ««a t>« 
fotmitatttd a« <CXXtJ|) a r t s i a t tti* *X* typ« af alaavaga* Tliia 
pvavl4aa fuvthar a v i ^ w c a tot laaation of tha a a a a y d i a 
aatlbytwia at G*|3* 
Coaftaviaon of tha t truetura propatad for th ia 
aelbata»ea (CXIV) a i t l i that of aaaatafta CCXVll)^ aatuva l ly lad 
to tha neaa I3»IS ilahydvoaaaatala £av thia auhataaaa* thaagh 
tha avidimaa givan abova atrangly aappart tha a trac ta ta (CKXV) 
propeai^ far lStlS*dlahy<iroaKaatain» tha rav«raat of aaaisttoon^ 
of a l ine to artaing in tha UHK oat of the two mathyta attuate^^ 
at c>4 a»d C*tO HAHWA for forthar earr<^oration af tha 
atructura* 
f^aaalaoifSa having tha p a r t i a l atraaturaa (CXXIS) 
hava hm9n raportad to forn t«»o nonovaathylatad dar ivat ivaa 
71 (CXXlla) a»4 CCXXIA} aa traat^aat v i t h tfiaaoHathaaa , tha 
faraar haiag tha aajer pradaat* thay haing aoraa l ly ahtatnad 
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( CXXIt ) ( cxxxia ) f GXXXIk ) 
• toi • 
•setttgin «M« tli«rttftti-« •oasbt l>y • e r t l n f «iie ftt« Mitl i irlatiofi 
vtth ilt«aMi«ek*fi«« Tli« pvQ4K«t ifhl«li «ttttl<i b« i « « t a t « l bjr 
•firottatograpbjr s«iba*<|ti«iit ( • tli« tr««t»«Qt of <l«iiy4r»«ii««t«ia 
wttli d la«oi i«th^« was «ry«t;>tlt««d it9m B«tti«aol to t l i r« tltilttiBs 
shat aeao siathylatton ti^ i« taA«it placa by tli« appaaranc* a t s 
{»aa6i eof'-aajpoadtng t» 3 ptoti^i s.t S«0a« TIta v«at of ebu ap«etva 
«ac vary mtch t l t t t l a r ta tbat « l «!aliy<lraoKe«£sla aii|>»«tally in 
tl»« appa£Vft»ea o! t ignata earra«|>onding to the C*? proto;; at 
4*55 and tha C«tS protan at 6*20 <1B» d J<»12)* Tha poor ^ a l i t y 
of apaetvd aeda tha aasigfttti^t 9i any p a r t i e u t a r • ignst ta tha 
C-l protan, wtitah atight t a h»v '>a«n daahlaidadf d i t f i c i i l t * 
R«iH»irat the «aa» •p««ti'a (£tg»i2,) a t eba aancmotfetyt atl i«r nada 
t t • t a « t that I t «a«td %m a*»tgn«4» tha atr»«t i i r« (CXXtlXI* 
( C l X t l l } 
l©f 
«0ifr«gpo»d£nt to th« ae l««uUt «o«if>o«ittan C H a • A l l ttMt 
£ff&8attnt« v H « h «ouid t>tt vif«i«li««d t « eontaln th« r ing A dv 
ar is ing out of i t w«r« f«ttii4 to appoav at « / • iratit«« i 4 u n i t * 
aUovo at irlit«lt eorr«»p((m4 ng fvasaontt oppoariog in th« ««8« 
• f ^•hydrooxcotsin C f i g . i o ) . Th« g«D««i« of varioao fragaonto 
e>'ini &0 rai ioRal leod as t>«^o«i* 
u a 
>n K >LG\ 
le X ^ ^ wvjit ;LMi 
J. I I I I- iIJ^LJL-^^. X - J T X X - I 
-L I X I I T . r I ~ r - r i . i , i , i , i^  
x i . T T E.I i '_L ' i ' i '. i •^rr7T:^iTizr'^:iiirT-T-T TTT^T'' i ' i.. 
F < ^ 1 1 
HO.,>N<!>^r'iv^-9H-CH2CH3 




l i t 
Svi4imem for thm l^cntiun of th« a«th«xyl group WAg f»reh-
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t tvtt«t»r« of ii«tliyt«tkttv tbtid «<iiN»iMit*4 f«v 
v<t-H4mtia tb« f#v«iilatt<m of r ing A «»4 A I S O «onfftni«<l fclM 
pt«««ii«« «f • h«atli«luil iiioclty imrolving 6*11 • 
9t—i fot««r4«l imt t i l * t tv««t t t t« (CXtX> f«» 
tS» I t •< l«hy4»• •« • • ! • in h^Ang t«tg«ty 1»«««4l as n iq^««t»«i«««9i« 
4«t« i t « « • tli«esli« 4««tf'««bl« to • i iV«t«i i t t«t« i t hf •hmi—l 
• i i a • 
•vfffenea* tS^lS-slat'ennjI^ol (CKKXV) hat li««ii r«jiort«(t •arlittv 
Therefor* d•birdro«x«ttttin trea aajpontftodl with a vitw to iwolat* 
I9tl8'^«ti3r4irogtau«erttl»ot* Vh« s«tpiMilft«attaf» prodoet wit «•««•• 
t«rif te t!« « ffSvturtt on TLC •santnr.tioii* Tho mlxttir* was r«»«l* 
ir«d Into Cvo eocif^ r^ntAtt by «liro«Ategrftpli3r oa tt l i t ft sol* Tli« 
mcfer prodttet «$»« aii6*i7 irM«h waa evy«fcftttt««i fro* nothftool 
oiliyt ftCtttato wdfovtnnAtoly dftf not ti«vo tho a*p* ropovtod for 
l3»10»dohydroglAoearttbol« Att«A]»t« ««ro» feboroforo* »«d« to 
ebtetn e ti^oolRon of IS»lB<»dohydrogta««arul>«»t ftotatod oarltor 
hy cootaettng Or•J^rolonoky* UafertunAtely* at obo h&4 osliaoo-
tod tho totfit ott ply of ^ohydrogtaoearobol e dtroet eo*iparl«on 
of 9at oonplo vlth tho ono o&rltor iool^ a t^od eoold not h^ dono* 
Hoithor eootd opoetral eospotlaon being oarriod out a» no 
•poetrat data vrtra availabto in tho la ro«ofda« Siaova^wmey la 
tho o«p« of tU product with that riqiortod oarliav for 
iSt&0«dohydro8la««ar«bot and tho tnabfllty to oako a dtroot 
•oaHiartaoai tlioroforo» lad to an anaooiotta alt«ati<Mi oal l ing for 
terthor «flMifCr«att«B of tho atmotttro of tho ooMpoond toolatod 
cm aapooifioattoai of t3*tt<»0ohydro«iMiol«tn* 
TUto pro<iii«t in tho U abaotbod in tho hydroxy I 
rogion at 3 i ^ » 34tO and 34tO «a*^, u dtfforod aarkodly frmi 
tli« It of dohydroowoolain <fig« 13) ta tho oattonyl vogioof 
Whoroao dohydrooMolaiii ahooad two na-atoa la th is raglon t l i l t 
•obataaoo ahowod only oo« hand at 17^0 «o"^*Bydroly«t» of oator 
Ittthago wot thaa, irory MOh» tttd|«fitod*troaon«o of o lof ln l« 
• Its • 
• I « 
0ta4 t t O • » • *h« • « • • mi fchit aaliat&ae* showad tc to have 6ti« 
«lol4Hn>laV •0»f»«ftt«i«Mei o f Cji^Bj^Q^ tk]^ ttMl *P | l«««f t t t«« o f M « t 
394* I t m% Cftg 14) «&• VAty t»for«ft«tv« aad • I tn«i l» c«Nit4 hm 
ACtvtbafcttd to « l t the prot<M« ptmBmnt tn t t i i« aolewite conftv* 
ffiiug fthit subfttAattii to tiav« tho otytiotttro (CXXZV) 4oo«rtfeo(l 
• a f l t o r i0t tStlSoBohydrogtAttOoirttbol* 
C c i x i v ) 
Ttio «]io«ttit» vovoAtod tlio prooonoo of onty two 
ootliyto in tho ootoooto by tooaaaAOoo At 1*54 Mud 1*43 ooapavod 
to 4 Motliyto te tho doliydro«s«ot«ltt* Thm l»roA4 olhaiio v««|utv«d 
tho AtiiiAt AppOArtog At i*Sf to »o OMlgiiod to tho ttothyrt 
• I toatlMI Oft C*4 An4 ooaoo^fooatly tlio othor oftgaalo At t « i l co«t4 
bo Aooigaod only to tlto Motliyt At C»tO« Of t M S o l o f i a t o pvo* 
toao I^NMIO proooAOo wovo oppAroot I ron tiMi opoottoiit o«« oppo* 
aro4 At S«7 AO A bvoad otgaAt whtoli doiittf bo Attrfbotod to tho 
9*li» tlMi tbopo aad obOMlOAt oht f t of tbo two otoooty opoood dottb« 
l o t * • ^ • A V i a g At 9*Si Olid f « lS i$mi ^ o ) voqoirod thoo to bo 
-2550 
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114 
««ttttt«4 f thm • s««y« l l« ••thytwitt •it<t«i«< mt C*|S« 'ihm f««tfl« 
Ml e*l mppmmtui « • a 4l«iibt«t fl»S> «t S«f i «a4 th* pr«t«i «« 
G*S • i i t»«t«4ty « • « Mtttt|^t«t At 4«S5 •i^«tt«|»«>tttt kh« t««t«i itc 
pr«t«« i^ l«h «pp«Arad at tb« • » » • ir«tfi«« T1i« «o«parativ«ly 
d««{ift«l4tt4 protons ondor oacjrson on C*ta an4 C*tS appnarad a« a 
• l a g t e t at 4 ^ and aa a 4e«btot at i*Z (S«12> roapoct lvolp* ftto 
MS 4|ii&rt«t a r i a i a t out of tho sothytoao protona of tbo eya t ia 
othar function appaavod at 3*7 Ctll»d»jrailO> and 4«t ( t** d» J«|0>» 
tho C*f proton appoaro^t at 3*91 at a t tngtat and th« C»l4 proton 
at a dottbtot at 2*ff (J«1S>* Tlio proton attaohod to C*S and C*$ 
worn apparent at 2*46 And botvoon t«d*2«8 roapootivoly* 
Sa ttio ataoa apoetra Cftt* 15 > of th l« oonpound 
tho nolootttar ton po<ik appoarod at 3f4 oovroopondlns to tho 
noloonlar eonpoaltton of Cf0^j|ft%* ^'^ fragf^ontation pattora of 
thin noloottlo wan in t o t a l agraoMont with tho atroetnro propoood 
(CX)» tho Moro inportant fragMmto of whioh coo id ho aoa«»«i t o 
ho dorivod ao fol lowt* 
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Tk« 4t«A8V««tt*fit in ttMi ttp* • ! ovt fVotftt«k iflth 
•«b«t*iitt« •£ tlHi •««• ftkimstiiva v«p«*t i i ty fts«lak«4 •avt|«v ati4 
tlM t i iabtl t ty f makm a 4tr««% ••mi^AWtmm of tlMi tiM titltstfta*** 
4»t tiMi at^ wBtVAl «liava«t«vft«tt«« pVMiyte^ « • t» •]ittn4 tlits vofk* 
At «li« strtieciivA ptm^mm^i <»r tf«liy(tv»gl«tto«titb«t t«««t«Ml frwi 
•Ntetrat 4ata atims tfc VA« »•« ttiMitl^ i««ir«ali l« ( • mtiSkm • 
dir«i«fc cMipaviiiMi with a •ttba%afi«« of ka««n atfiiatiir** d«tiy«lff»* 
•ai««Utii ICXXI) vat %k«raf«v« •iibj««ta« to «at * ly t t« lKr<v»g«BatiMi 
l t « 
••tl i«a«l'»«tli |rl *«ttt<kt« hm4 »«p« fft^oftS * Tit* aHi*« i^««tVA of 
t i l t * •»%•«•»«• lf&g» l&l i t t« i««t«4 %m hm tkthf4ti» 4» t iv f tnvf i ttf 
o£ (iai««t«tit I f t g * 5> 4«ii4(rriV«iidi • a r l l « r « 
f«irth«ir»oir« f t w«t ^ • • r i r ^ d that 4iliyiSv«<l«rtirativo 
had lalraoat eh* • « « • «|>« AC • e t t t l c l a * A iitv««e C'ttMiiteritiNeMi Cwlawi 
m^f, TfX ^tt« Tt<C»« •tt|^«rt«po«abi« Xa, ( f t n * 1?^ « i *cb« two 
•«ii^ptft« i«i4|«a««4 tt>«8t to b« I 4 « i « i e e t « Tb« tdluydvodevlVatlVA 
»har»f«»r#» ««n l>« r«prr«a«Bt«d .«« CCXKV>« 
\-^  a 
( CXXV > 
A« lui* baas 4i»«««a«d a a v l i a r thm «««tyt«ti««t ^ f 
tiMi ti(Mitli«tal ajrvtiMi tVMiWitt ft» 4«Hs»di*«ft««t«ft« CCXJII) t«a4tt 
%• anaaiktas a t «liia i i a taa t ia l ka ta faaat taa* Ttwaft i f t a t a l 
A « « « y t a « l ^ aff tka liyAvaayl $t^mf |iraaaa« &• aaaamttf t||§ i i««i«ta 
4airivai f»aa 4ati9<iva«a««lata atiawltf liaira t lM atvaatava C C I I V D * 
l i t 
ACQ ^f-^ 
C CJUtVI > 
Tbd &tt«tat« obtijinad by tra&tment a£ d«hydffo«is« 
«4iiala wife!' pyridsLTitt/ACjO o« V9tk n^ a«'.it e r y s t a l * »$>• 124*2S*« 
t lw a««tat« appearMd tto««gMio«» «»» Tl>C ttiuiMiiiatiiWR in <lfttf«vi^t 
• o t v m t i i (b«i«imit •tibyt aviitata 3Sit5» «hlero£«rtt t«fcr»t«ii» 
• t l i«v 7SI2S)* U M I a^sttfie* of tiafi4l» la t l i * hf€fw.fl tmgttm mt 
tb« tR of tho aootato tft<lto«i>e«4 t o t a l ««otyt«ttio«« C««alo»«oa«o 
• f band* l a tlio oavl^oayl roglott roimlt lng l a a vory I>v«a4 band 
at t73S and 1755 « M * ^ « A « aaotbov band at 1350 m * ^ d t f r o r o a t i * 
atod t b l « ti^iiotva fVMi tbat of d«byd«*«Mi«l«tti C f t t * 1 ^ ^ * '^^^ 
ptmummm •§ a tow l a t o a s l t y baotf a t MfS i s tb« uv < f i s« i s ) of 
tb tc «ibotan«« Mi3S«tt«dl tbo oOMaflilnt of tho koto fttootlaa la 
th» aootato* RMA of tbo aootato ««• boiwvov, ooot tottr«lnii» 
A 
oit toolai ly lo tbo aootato trosloo* In tbo aootato vot&Mi thvoo 
poalio woro ovldont a t t * t t » l * M aad 2*07 l i i tos»«t l i i t f«v 5> 
oaob* Fooltloaod o l l t b t l y do«oflotd» bovovov« woro two oborit 




dia«&l«C;» (ip$>*AVia§ for 4«wft«ttf « t i«10 ««<! i«Oa «ti«««A« i n 
tf«lkf4r««s««ttfn e l i l t r«giiMi « « • character I •«< bjr kli« ft9r|»«iitMi«« 
of «k»tf <Mi« <to«l»tttt* fttrtli«v«ev«» KAl^rtty of tho p««A« i»rot4Wit 
!»•%«••» 2 41 MKS S « 4 iiitogrfttod for lva«kloA«l vatito** 
T% vocotvo tUi« kind o£ eaoaetty vo«o«vt« ««.« 
«ftko» to do«oi»|it|i»t* tyrftdtatton at 6«20 eaeoftd tfe« ^onl^lot At 
3 * l i to eotlafia« i n t o o 4oiil»l«t» of^ ttCt tr^m ««»oi»s tlNtfttiiviitiis 
• f otgnalt |»r«»«»t '>ot««4Hi 2*4 ttmi 2*4• 1M tb« r«v«^so oiqptovi* 
mmit trr«dta.&to» of tho (fioublot £it 3«2il oooowS tho <loti&iot at 
# • 1 ^ to collapoo In to s ftieis^o^ etgnifyiRg th« ntttgh%>ooriai 
dl«l>o«iti»a of tbo iprotoiio siirfng rtoo to tliooo otgnAiot i £ t^ ^ 
wcro to h^ ft« ooBtoil by ftn^togy that tH« 4oifnftiittf • •gaol i « 
g««OVst«^ by etio C*tS fcy^rofoo* th« •tg^'i^ ^t 3*2ft ooto««ttc* 
ftlly gott oootgnodi to ttt* Itydvogoo « t €* t4« tlMt pvolslMi of 
«ji«i|Oa>««it ttio dool^lot at 6*02 tlioR v«iititto4 oi^octAl ly • • oniy 
• • « of tli««o tira 4o«i^l«t» Ofua hm «««ta»od to tlMt C*| f protMi* 
Ttiift • I foait on dooonpUng « « • fo»n4 to 1>« o«iipl«i wttli o t i^ato 
to tb« voftoti of t * i 4 * Ity ivvo^tftttwB ttoth ot i«Ot OM4 2*iO« l i 
« otvuotoro t tko tliidC > tti« tmt Hml4 otgofi l* «oitt4 o t t s i * 
Hot* o«ity iwmt fvotott «t C*t$» «o4 th« |»voo«««« two yoivo of 
•ttolk doiil>tot« mgt^titwl tiMit tbo oootftto atttioff i « o «iK«»»o • * 
tlMk t t t « « oyotoo tiavint a groat tfoal of oottforsattanat 
o o H l t t y * 
Cooptoto ft««tflatioii of d«liytfr»«M«l«i« <CXXX> 
«o»t i potot^t ly t i v o rtoo to ttiroo wi^otano** ICXXVtItCCXXVXI) 
Mi4 iCXXVItll. 
• l i t 
< c i a v i i ) 
11 ^O-^Vc 
O-'-^' ] 
C CXMVIIX ) 
<l«<^  &m e1b« %tt0t« of «|>«eCf'<".t 4«tft» ^ S t ab«Mt«« of amy f&k In 
th« e«i>l!f»ei]rl reglan In t;h« tft aveusd iTiO «» * and tli« e«t«ki 
t»€«$irat;l«ii of r,li« Ae«t«t« pw^lts «t»rr««^o»4t4 to | 2 f»r«tofi» 
only* Hoae«« I f tbo fie«t«t« «r«ir« « mtnttiro i t thovt^ liav« <mty 
t«Ni ttOttf»<itt«it«c <C£XV1> «nd CCXXVXIK 4l^f>ik«r««e« o f Kvo • t f i g l * 
• t o « t 3*S3 «Sil 3»Si» tfhiett «&a %t0t% bo attvt^Mtoil to 8*f 
ffivttior otitliottttOAeoi « M * po«ot1»tltty* t t i to protoa t» tho two 
•tv««tiiiroo woiiU luivo iUf fovoat «lio«iOAt o b t f t * 4«o to d i f lovont 
•oYtromooiitOt OMifottioti«Mttat 4ttf«v«ttO«« o for t fvon* 
Ag iMt li««B 4oo«rtl>«ftf t»«f«to aootf l o t l o a o««o«o 
4^(»«iios of tho iMmtliotot oyotoM in v in f 6 tootfiat to vol«»*o in 
Vint •tvftttt* 9 t » t l « t l y ottootoidl protoovofto tiio two ttt i ioti iyoo 
(CXivx) tm4 Ccxxvxi) «mit4 tliovoforo ^o oliioUori to tftffovoat . 
•stoi i to oootfing thott to liovo dtf£ov«ii i oliovlMit o l l t f to* Tko 
4o«lilota o t tg lAot ta t f too 8 * i s mi s*tA» t l iov«f«t« t^pm^w o i 
im 
4ttimwmt v«t«««» f«r tngfcAiie* tidl* tmwm at 6•SO »n4 • • e i » A 
••fltittfif •€ tli« 4«««ttpt«i4 •|^««tv« mi thmtw ioli«tr«l«t;t«Mi«tit|i 
fT«l»t« SI> ffngsAtt^tf tb«t th i s ft« iMIttAtly fcra« «f tlm mithytva* 
fir»t«ii« of th* •Kfd* t»rt<!tstt« &%tt0»ptim§ r«iNMkt« tha tim pvotons 
In Oft* of t%m •tTuetoret to «!»[>••< lit 3«@4 aad 4*66 (J»10 B«> 
tttid at 9*t§ aiitf 4. i€ (J«16 R«) in tlio othor* Tli#«igli th« stgAftl 
£tt 4»( 1* ft tt««^l«x f»etttp-l«t» tbo 4(»el>l«t »ataf« of tho olgnal 
t»tt^ «r noittg 4m4t«mpiimg mm bo IMI<SO oot l»y oiui»i«atioo of tho 
•ig»«t» pvotinmwA on trrotftattoo at 9*f# and 3«a4* Tf»o «e«tato» 
tfaoroforo* o^ n^ %• |»let©»o«S «« a ®t«fe«ro ©f tcxxVU )fl«i4 CCltxVilW 
* in 
IrVfttfiftttan at 
i«68 Sluitripi^i&S on «0iv«l«i»« C5*3*9«S> ftt 
2*30 sliarpttaiiig of s t t tA^ t At 9*05 
i>«yfcttirt>attwa at 6 • 0 1 * Sin^llfie&ttcMa of a«tlisrt 
atgtiAl* (0«9* l» t> ! • • • t v i f t a t €«>«i)»t«t 
d9ttf»l«t «t 6*<>2 (JwtO) e«lla|»»«« to A t - l i l t * »igtiat 
ti«tghC ttf a iimi%l«t a t 3*Si iaoraawta 
4 at 6*20 eollaps«« to a aftngtyt 
4 e«»tv«i a t 4 * i «oltafi»«t t« & a iag la t 
donbtat ««Rtrwi at 4*66 e<»ltap@«» to atnglat 
«han»ining at S«4S eoaaldttirab la «^«a;«ttplias 5'OS 
ilmtbtata at 3*56 and 3*d5 ( q—*• 4 > 
•her|»«Atng at 2*70 
•ttoo*"^ A^ A*^ ati^ileCtaAS 
! • « • affaatatf 
tfotiblat a t 9*29 «teaat«ii ta <3eut>lat aliairiiwftiag 
a t 3«4«2«i 
t l i ta balMvtaat of 4«kydta«vaal«tft i t t» aaatvaat 
t a ttm oavttaf aliaariattw» tl^at ^aaataat t f * aa t r i ag tl^a C * i | • 
e«iO iMMftliatal f«a«t i«a aa aaatytat iaa ara t o t a l I f aanvavtodi 
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• 122 • 
c^ ••<l«i«toviftl «on£is«rattont of KIL* hy4vosyl« «ai C| M I 4 C | 
fol low ftroiB ti&« 8HX of doh^rooxeolotn lOI^Kt) &a4 doliydro 
of «ho protono o« C and C ( S l^ s ajtd € Hs roopoettvoly ) 
roqulro tliON to t^ o ooerly eoplftoav and d tan ia t * ^^ « the G»l4 
hydrogon • p l l M tho C*lS hytfrog^A ijr & valuo to l a iis» tboy at«e 
mtot hB dtoidlat ASiii «otto«ci«i«ntt)r tlio ost«« A{»p«a4ag« <m C*1S 
sHomlidl b«/3<-«<|tiatorial • th« •xe4mt o£ 4o«Hi«tdtRg oi tho i'-lS 
proton «<stt»od by oeotytattoii of <lohy4ro«ii««l«to CCXKl) < AH w i«3&, 
« S«2l^  • 4«&) 4«l lnoo tb« bydvoxyl on C*i2 a s X * ao in t h * 
aeotfito etto y^  ^p trot en «om«« midov tho <l09htet«tng sono of l>oti> 
t^o tiOigt!(%oovt»i ««i«%oiiyt m%4 mottkytono ftti»«tioR«* Thio poottt* 
ta t ion to iuwthmr rnhnfrntiA^td hf tfio d«ta pttl^tlolii^ for 
ottnotfttoiio in i»l>tet» «««• t lwutl i tbo oobtfcttittion t o t t o m 
in r ing C t « o i n l l a r to doliy^ffOttttooloio* %hm tt^i^fosyt mt C*|,2 
liAO l^ oon •o^igRotf tbo y^  •oriwAtottott* T I M C*12 protomion 
ft«iityl«tt«m* In oitontlMMiOi to di«ohtot4«<l only l»y 0*93 
( ^ l«S»4«4«47>* t9»l«*4cliy<iro«»«ol«iii» th«r«for«» «oo hm 
twffwntui « • (CXXl Al i n feotoltty* 
t i s 
V A O . 
1 
gr«Fliy of th« wat«t •«tttbt« q[««t»»iii»i<l w«« evy«taHt9*d fdva 
Tlio IR ojpoeliriia of tiio eoKpotJtid wa* • t o t l a v to th« i^ootvo of 
^aoot i io l4» In %%§> ttagov {»vi»% r t t t o o * tlio pvoowieo of fetyirosyl* 
o«f%ORjrt am4 o t « f l n t « fonottoti to tht« twlKfc&noo « » • ouggoatotf 
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